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HE Aar or: Ara tes res, Uke all 
uſeſul inventions, was the offspring of want 
— . and had its origin in thoſe remote 
ee u ee een een 
enn tic hiſtory 25 
Egypt, the fruitful mother of amo all mn ö 
ſciences, is imagined likewiſe to ha 
GRrROMETRY: o ere re al it is to bu 
tions of the Nile that we are faid to be in- 
debted for this moſt perfeR and delightful branch o 
human knowledge, 
Aſter the overflowings of the river had delug che 
whole country, and all artificial boundaries 
marks were deſtroyed, there could have e de | 
other method of aſcertaining individual x 


than by a previous knowledge pf its 124 and” 
dimenſions. From this circumftance; therefore, 
it appears highly probable that Geometry was r 
known and . by the ancient Kol 51 rand Bi 
being the only ſcience that could ad their 
wants, and furniſh them with the affiftance et | 


89 


quired. The name itſelf ſignifies roperly net 
more than the art of ws uring bo earth 3 
ſerves ſtill f rther to confirm this opinion . 
well known that moſt of the ancient” 
mathematicians applied their geometrical knowledge ” 
entirely to that purpoſe ; and that even the Element? 
of Euclid, as they now ſtund, are only the 4 * 
from'whence we obtain the rules and precepts of our 
preſent more mechanical 3 FED 
1 | 


But to trace 8 to their firſt rude begin- 
nings, is a matter only of learned curioſity. It is of 
much more conſequence to the riſing generation 5 2 
informed that, in their preſent improved ſtate 
ae exemlinyly wie! —— And h. . 
reſpect, the art I have undertaken to elucidate is 
inferior to none, arithmetic only excepted. Its uſe 
in moſt of the different branches of the Mathematics 
is ſo general and extenſive, that it may be juſtl _— 
Kdered as the mother and miftreſs-of them ; 
the ſource from whence were derived — en th 

and principles to which they owe their exiſtence. 

As a teſtimony of this | excellence, I need 
only mention a few of thoſe who have ſtudied and 
improved it. And in this illuſtrious catalogue we 
ve the * of SA Archimedes, _— 
Tas, agoras, ta, Apollonius, N 
and Ptolemy, amongſt the ancients; and Huygens, 
Wallis, Gregory, Halley, Bernoulli, and the im- 

_ Newton, . the moderns ; all of whom- 

9 t diligence, to - 
to 2 . degree — ge ms 
n an. of «> pede in 
r n l b ſome of the firſt cha · 
rafters that ever the world produced, any further 
encomium on its merits will, in general, I apprehend, 
be thought unneceſſary. But, for the fake of young. 
people, and thoſe of a confined education, it may 
not. amiſs to give a few more inſtances of its adyan- 
tage, and ſhew that its importance in trade and 
bulineſs is not inferior to its dignity as a ſcience. 
Artificers of almoſt all denominations are indebted. 
to this invention for the eſtabliſhment of their ſeveral | 
occupations, and the perfection and value of their 
workmanſhip. Without its aſſiſtance all the great 
eons cl Arr wondg hare bock inprnane 


* 
2 7 
Digs Ga 


W the nn down his 
lan, and erects his edifice. Brid LE r 
of all kinds is accurately meafured, ng 
eſtimated. In ſhort, moſt of the elegancies and con- 
veniencies of life owe their exiſtence to this art, 'and 
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ſtood, and 
Prom this view of the ſobjel, it i hardly 
accounted” for, that, in 2 commercial n 


rr Wed e 


3 it is * ma are but Ul acquainted 
is principle and thoſe who have ook K * 

5 to afford them any aſſiſtance, have thou 
Keese Aer attention. Till within a fes years 
there could not be found a Ls N | 
this ſubject in the Englith — 
ticular branches, it is true, bal bars — 425 
tivated and improved. But b ora 2 cool hp 
found in their miſcellaneous ſtate, ar = do de 
_ number of large volumes, in the F 


"mi # 
be 


. * 


IO 


wha wr en ie dat ments, 
r AS 
manner. Before this time, Mr | Raberrſo1 n 'p 
the only bock, of any value, chat could be cn 
ſulted, a 7 e er 


vii rn E Ae K. 1 


| r 2 1 3 uſedd an r 5 
2 in ſe hw from their works, wherever 1 
ſound them to anſwer my 55 urpoſe. ro Dr. 1 


Lam particularly obli and am fo far fron 
firing to ſu e the uſe of Bis! 

publication, that I only 

uſeful introduction to it. 


its kind; and had it ben EN calculate 
uſe of the uninformed Artift as it is for the 75 ther 
matician, the following n inly 
never been . able . Va 
The me ve obſerved, in Is. 
work, is that which was uſed in, | Hemp 2 . 
Guide 1e Arithmetic; and. as my of biect has en to 
facilitate the acquirement of che ſame kind 55 
knowledge, I am not without hopes of its being re. ts 
ceived with equal candour 8 probation. 50 
In ſchool-books, and thoſe defigned for the uſe of 
mere novices, it has 8. 25 appeared to me, that 
plain and conciſe: rüles, with proper. exerciſes, are 
entirely ſufficient for the p fe. © ſcience, as well 
as in morals, exam . ever inforce and illuſtrate 
precept ; and fur nine Bp: an operation, wrou he. 
out at full length, will be found of more ſervice to be- 
88 all Iche tedious direttions and obſervations. 
thatcan poſi bly be given them. From conſtant expe- - 
rience J have been confirmed in this idea; and it is 
urſuance of it that I have formed the plan of — 5 
= lication.'| T' have not been ambitions. "of adding 
much new matter to the ſubject; but only to — 
and methodize it in a manner more eaſy and rational 
than had been done before. | 
The text. part of the work contains the. rules, | 
in words at ang. an with examples to exerciſe them; , 
and, in order that 8 learner may not be perplexed 
and interrupted in "his progreſs, the remarks and 
demonſtratiens are chüne to the notes, and may ; 
be conſulted or not, as ſhall be thought neceſſary. 
| To 


r R E T A C k. * 


To thoſe who would wiſh not to take things upon 
truſt, but to be acquainted with the grounds and 
rationale of the operations they perform, the demon- 
ſtrations will be found extremely ſerviceable; and 
je hy FVV 

e nature of the ſubject would admit. But 

1 can be conſulted only by ſuch as have made a 

previous acquaintance with ſeveral other branches of 
mathematical learning. 

Some of the moſt difficult rules relating to the 

ſurfaces of ſolids, &c. could not be conveniently 

given, 3 ee e 


be 
1 2 


In the , prefixed to this treatiſe, 
fuch —— only are ined as were 
to be moſt intimately connected with the ſubject. 
And as this part of the work is a p qui rad 
introduction to the reſt, I hai: mac 
ag it as clear and intelligible as — 

Upon the whole, I have endeavoured to conſult 
the wants of the learner, more than thoſe of the man 
of ſcience. And if I have ſucceeded in this reſpect, 
my purpoſe is aufwered. I have not ſought for 

reputation as & nathematiciar det only do be 1 
as a tutor, 
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: 1 nl to all 7 af K es N * 
rule in p. 44, are double of what they ought to be. 
Por BE, in the example page 96, read OF. Sup- 
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EOMETRY is that ſcience which treats of | 
and properties = magni- 


II. A Hine is length without breadth — © 
The bounds or extremes of a line are points. „ 


V. A right line is that which lies evenly between 
its extreme points. 5 
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XI. A plane refilineal angle is the 
two right lines meeting in a point, 
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its angles acute. 
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XXXI. A re&angle is a paral "a 
| are called rrapeziums. _ ah 2 8 0 
| | XXXIV. A right line jojnin wy tw oppoſite 
| angles of a four-fic 8 ie diagonal, 
| | | des heptagons 3 and ſo on. 
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XXXVII. A regu 1 js that whoſe an 
as well as ſides, are all eq — os, 
XXXVIII. Parallel rick lines are ſuch as are 
where at an equal COT: and if nag ad 
p uced would never meet. 
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XXXIX. The baſe 36 Hy 8 ſide on 
which it is ſuppoſed to ſtand, and the altitude is the 
perpendicular ONO thereon. from the ep 


an le. 
In a right an A triangle the fide te 
to * right angle is 1 — 8 the | 
other two ſides are called /egs. | 
XII. An angle is uſually denoted by three letters, 


and that which ſtands at the n t is pci 
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1. From the points A and B, as centers, with any... 
| diſtance greater than half A B, deſcribe arcs cutting 
each other in x and . 2 we 

2. Draw the line» E , and the point E, 
it cuts A B, will be the middle of the line requi 


I 


* The demonſtrations. of moſt of 
found in Euclid's Elements. N 
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1. Take oint o, and with the radius or diſ- 
tance oC, the arc Cn, cutting AB in 
a * CW, 5 
2. Through . m, draw 
the fins wor cu the arc 1 C in 2 

ot; Through the points 3, C, draw the line C., 

it will be the ular required. 
— * ; . Kon — # i - 
Another method. 
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22. From the point 1, with the ſame radius, croſs 
the are in a3 and from. the point a, in like manner, 
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From:s ven point C, out of a give line AB, to 
Fd pay x 2 out of a given line 


Cas I. When the 
middle of the line. 


2. From 5 or 
8 deſcribe two e —_— 
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Divide the ks Ce into two equal parte in . 
From the point =, with the radius a or C, 
ibe the arc OG, cutting AB in G. | 

Through the points C and G, draw the line 
e A 
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Fer any other tn, 1 AB. with the 
als 8 oem ERS 


3 
ES ones nt Je ah No. 
bps tits" G end D draw che line 


and CG 1! be the perpendicular required. 


PROBLEM V. 
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EE rife, or divide a rouge LRC into three 


N . e e. W . * * W e ee 


ie point B, with any radius BA, deſcribe 
arc” AC, cutting the legs BA, MG in A 


and C. 
2. Wen the A, with the radius AB or BC, 


cen the are A in =, 

nd +: AE FR at Lb 
-  . 4- Through the poin ints and u, draw the lines 
32, Ba, and tl "will triſeQ the angle as required. | 
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and m. 
. 7 2. Draw the line Dr, and from che point D, 1 
* with the ſame radius as before, deſetibe the are 7. 
25 Take the diſtance , and ply it to the are 
© TR ihe ke 2 and cre 9s he 
"es Mo u ts s 
D, and COR TH, 


PROBLEM VI. pl Th 
To draw a line parallel to a given line HB. 1 
. I. ns the parallel line is to paſs through 
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2. From the 


\ ſcribe the arc Ca, cutting AB in x. 


4. Take the diſtance C 
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arc mr, W 
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2. Draw the line DG, vo Sack the ſaid arcs, 
without cutting them, and i it will be parallel to A3 


. 


1 
CrH, an 1. wil 


W 


> 


* 


ray 


Pente 


* 3 
4 . 
+ 


3 4; 


— 


eee 
to AB as required. 


** 1 


1 


1 


rom any two poin 
with a radius equal to C, deſcribe the arcs = and as. 


0 
* 
4 : C _ » Is ; 
* * » F 
* * 7 2 4 8 1 
& . . * N * * 5, «ff N Y 
- #5 1 
2 92 * * 5 ” 
1 — 2 £ 5 4 % 
1 


1 0 © +. "4 8 


1 FA "By 
* M E: N 9 
F. 


its and 


* ow 


.- 


+ 
2 
# 
— o 
CY 
k « 
* N 1 8 4 + = 2 


= 


= 


PRO- 


point u, with the radius 2c, 


it to the 


„ AB. 


* 


2 : 4 4 % 3 Ss 
- 6 . 5 1 : by 


GEOMETRY. 


Ba 
uv 


= 1 divide 6 a | given line AB into'd 


2.-In each of the lines An, Bn, 
A and B, ſet off as many equal | 
wo to be divided into. 9 PE, and AB 
om Ee points » I 2. Fs 

be divided as required. * 28 8 


2 KEE part » 


* 2 N 
22 * 15 Ty 7. — 
: * i= a = * 
* 
1 8 2 
* 8 . 
928 * n 
* 
: 5 4 
* - 
# 
8 
2 
* 


5 15 1. From the paint. 4 A draw any live An, and fot. : 
. 88 parts, wanting one, as AB 
2. Through the points 3 and B, draw the line 

| 3B, and take thereon the ſame number of parts, 
ee—each equal to 3B. Ee 15 
. 3. From the point u, in P ir, draw the line m 1 2, 

eceutting AB in 1. „ | . 
Ei, Upon AB, take the parts 12, 23, and 3 A 
"to'B1, und the line wilt be . 


9 
4 
. 
* 
. 8 1 
* ” 
*. 
: 4 
. 4 * 
* 1 * 
* 
£ 5 
5 F KEN” 8 * o 
oy — 
d i 
af 
> 
-YJ * 


bs 
0 
4 
* 
& 
* * 
: 
han. 
oe 
* 
. 
& 
: 
* 
* 
* 
<x 
tans 
* 
7 
* 
e 
= 2 
* 
75 


* 
2 1 * 
8 . o Y _ 
r 2 * 3 : * 
| 8 wy (x ; 8 
| "oF F ag 
3 * ** © - 3 
5 2 8. 
25 4 = 4 P 2 
* * NN 7 + 4 ks 
0 1 As SLE L 5 
. - 5 =. EXT 
S E F L 7 * 
7 * ov af 1 3 


4x | : ; 4 
8 | 5 ee £2 


£ 


G 
: 
4 
vt 


1 Draw | any chord AB, and biſeR it with che 
. . and their inter- 
een O uff be de cer uud. 1 


0 


168 
4 
2 . 
* o 
P 
\ 
* 
2 
1 = 3 FL 
1 [OI 


1 


» 
>. 


1 


To dra a | 
through a gives hint l. 
Cass = When the Pajur A4 u in the circum 


h | « : Sx 
: m_ 

: bu 

# 3 


} 
- M$ 
2 
l « 
* N 
8 —_ 


* 


rangent to a given circle, that ſhall paſs © 


35 


r rea 


g 2 5 the 


1 2 4 
; LS oe 
* 
* 
Py 
1 


int =, the * „A, or 0, 
ſe ABO, "cutting the given 


2 

to 

F 2 I . 
M . 


* 


Lo * 
„ 
5 


73 * i F 7 
3-3 4 K 


PROBLEM 


. 4 boy 1 . o 4 > 4 y & 
N « 8 * 


wo 


8 


Wi ü right lines 4 "ad . t 


4 =o - 3 8 
N. 2 5 x b We 2 : 
| | - — I 8 fg 
” RY 8 — Y 
g A g a 
; r wa x ; 1 » , ; 1 7 


* 
* 
: - : 4 8 
| + A 
4 Y 
* 
5 W 7 4 3 
S : 
EY / 
Is From 
X * * 
0 edu *« $ s 
> ; E £4 
1 * + * . 
„ 
4 7 | | 
7 - *＋ 
* * | * * ; 
A . i 
— 
„ 
8 = 
7 5 
8 
* s 
: - 
* 
* 
- 
p ; | | 8 ws 
* TIO E + Fas * 8 8 5 , 


bs From the. point 1 tb eme making 


any angle whatever... 
7 2. In theſe lines take a equal to the firſt term A, - 
and ac, %% d OW then ol 
3 Join se, an We E mnt q; ESD 
0 — 
e . N : ae 0 ad. | 1 


| To 2 xs 4 rig t lines N 2 . . 


C = ——=— 


* =” 
- ke 
C * 
ny 
pr g a * 
f 7 b2 anc” > Se at 
„00 


E 0 
15 3 the point a draw two right lines, making 
any an angle whatever. 

N 2. In theſe lines take «5 equal to the firſt term A, | 
ac vie, wo the. ſecond B, and a equal to the 


Join be, and deve de parallel thereto, de 
Fi the fourth proportional required.  _ 
- Thats ab (A) : ac (B) $44 (C) . 


PROBLEM XIV. . 


„„ 


| = Wn 4 FF 3233 . i... 8 Sic 5 I 1 
eie cholerny 
„ Fer *ROMETRY. 


I 


_ 4 


2 Big ge in 0, n as radius, 
 Eeſeribe the ſemi-circle _ 


| From the point 5 draw 54 
Bu it will be the mean proj orti 


PR 8 B LEM XV. 1 


* N * 


line AB in the . proportion 


5 To divide a 


that Er oh, lizt C is divided. 


IR 


„ exa_s 


2. To AD apply the ſeveral diviſions of C, and 
3. Draw the lines 4 4, 3 3, &c- parallel to 
DB a es tuft dts fol 


* tm 5 dif 8 1 * N Yr” 


'PRO- 


, 1 rene ay ens — 
1 g a „„ ; _ 
n - e 
* 3 5 
= 
* 
5 
3 
* 
{4 
* 
: 
1 
* 
1 
* 
44 
* 
— 


192*«*' ⅛—— 


1 - g wr 
4 . & 28 5 : ; ; n 


— — . 


line Z4R to mhle an: 


* 
p 5 . 
* 1 
* 1 18 
x 3 Wb * : 
Y * 7. 4 
b a7 Þ 
25 . 
4 1 > 
f : - 9 7 8 3 
7 E = * * 3x4 
_ _ 
l * 
6 5 * #4 'Þ 9 [4 ps * 
8 7 3 f A, 2 2 2 2 * 4 Ne — 
# ** N 7 
* — 
8 1 7 x 4 
VVV 
* 
* 
F. 
* 
1 , — 
8 0 
- - 


1. From: che points A and B, wich a radius equal 


to AB, deſcribe arcs cutting in 
2. Draw AC and BC, and the figure ACB is the 


triangle required. 5 
Note. An ales triangle may be formed in the 


To make a ous whoſe three -fides Gall be re- 


ſpectively equal to three given lines A, B, C, provided 
any two of them be 23 than the third. 


* 


| 
f 


rr 


o 


- 
s. 
N 
Wo 
1 
5 
* 
— 
% 
3 


E, with a 


On the point D, with a radius 


"oy 


PROBLEM 


* 2 


12 
85 : 
— . * 


P 2 
x Wk 
if 
* 
wa ; 
* 8 
"© 4 $5 
y 5 2 * 
2 „ 
* 
8 RNS. 2 7 - 
x % q 
* * & * 0 an. * 4 
7 : A 
: IJ 
* * 
* ; 1 
* A 8 


A arc, cutting the former in F. 


= * : 
CS N 


equal to A, 


- 
_— / 
* 
* 
* 6 * 
* 
. a 5 
* 
* 
1 
* * 
5 z 
" : 
* 
% * 
* 
* 
8 * 
— 
my 
* 
1 
— 
* 
9 4 
2 Py 
. 2 ; 4 * kn 4 
- "3 * EY b 4 q 8 * [4 2 9 4 4 22 2 


S, 


bride 4 hath. 
br * N ball be «qi | r Lins 


* 1 
** * 
5 o g « 
#4 , ; 
y 
* * a 
al * 
4 
0 $ 
; # : 
: 2 3 * . 1 
% * 8 3 a b * * 
2 
* 2 
FE : co 8 
I * 3 6 
* 
— 
*5 5 . £ 
a "ny ; 4 
So RO Rs ie - 7 f 
. 5 e 1 r 
2 ; 
pe 88 OY 
: f * 
8 c 
- 3 883 
F = * | IS 
dF "4 * 4 mY 
4 . A ppg 65% 62.4546 ads 4 * CY 
* I * en Le * 4 
% 2 » 
Fe 8 [ # * * 
" is { 7 * 
= * 7. Fo? WINE 038. _ NY 
0 - _ — ä - 
X 0 * 
1 * * 9 


line CD equal to A, and make DER 
1 thereto, and equal to B. | 
- On the points E and C, with the radii A and B, 
| deſcribe ares cutting. in F. x 
ee F, and E, F, and CDEF will be the | 
gle required. e 


— 


2 L We * 
l 4+ N b 2 
Ly 1 ** 1 5 7 


In 4 given triangle 


* 
* 
F * 
* _ 
o 
” 
— 
— 
2 
4 
* 

* 5 

0 . 2 

" * 
1 
* 
1 
7 hoe” tha 2 4 
9 - 4 - 1 * — 2 
; 3 8 8 p * PO * 


— 


E's a gives circle to inferibe an equilateral triangle, 


- 


„ or @ dodecagon, + 


* 
* 
W 
4 


& 
* 
* 
* 


WP vv 


—_ 1. From any point A as a center, with a « 
=. 45 the radius Ae, deſ 
=—_—  - 2s, Phew. the Hae BE, and make BD equal to . 


FT 9 
_ i » ; 

= 

—_ 8 us Ao, or AB, fox times \ 


R——cC— | 


IF * ma 8 F « Gs is 5 OE DIP A. | 


- 1 
” 5 4 
4 * ? 5 
2 &} * 
L . 6 g 
L = 
Fr 
* 
; 
: 4 
* * 
: 12 * * 
* 1 5 
5 * 28 
. 

— 8 % 

» WY 

3 * : 

& » 3 ; 
1 * * 
= * — * 
- F * 
— * 
8 = 
* 
* * 
* & © . 
ors 
8 888 
= 4 VE... 
2 e KY 8 83 , 
* 8 ** * 2 2 * 


circumference, wi 


Py 


* * 6 * : We 


3 


For 


%%% PERS . gon. 


* 7 0 
. > „ K — - C * . . 
"+ If 1 5 4 0 2 * * fo = 4 . 
8 Y 2 72 1 7 2 3 > p + 
; "S 7 : vi 4d 44 - \ 2 7 
2 3 5 2 : * a 5 Wn 4 
* * y a 


rom thence by continual biſeQions, or taking the 


ICAL GEOMETR' 


To inferibe a pentagen, or decagon, 


* 


- 
*, 
G ö 


_ © I of 5 3 a 
* K. 
SS V =. 


LA Ed 


. „ 


angles to each other, and biſect Om in r. 


2. From the point 7, with the diſtance 7A, de- 
fſtcribe the arc As, and from the point A, with the 
diſtance As, deſcribe the arc sB. | 

. Join the points A and B, and the line 
= A; avg? a aft. I and it will form the 


Bite the are _ AB of ths ponibin tn and the 


line Ad carried ten times round the circ 


5 % * 


„ Beſides the figures here conſtrued, and thoſe 


a 


no other regular polygon can be deſcribed, from any known 


method purely ** 


7 | : | 8 9 5 ; F, s 
2 1 : 2 # 5 ; « , N ö 


triangle A 
2. Divide the 5 AB into as many equal 
| parts as the required po f e gy 
3. From the point C, the ſecond ee 
of the diameter, draw the line CD. | © 2 
| n and be line AD - 
will be the fide of the po 


M 
. tance OA or 


"Fn 


1 


: 5 | 
3 Bang 8 2 e Gs ako eres 


point” O, with the 


t of interſection 5 n "= 


e * — 
* 5 7 

5 * 

1 
* 3 25 
8 

N * 
* 


* 


„ 


fide dray dhe lines OA, OB, 


OA and O 


a 7 2. cr the Fe * ons the dint AB, 


in A and B. 


N r 


See 


BC, meeting OC in C. 


4. In like manner, draw the lines CD, DE and 
BA, and ABCDE will be the pentagon required. | 


EF 


12% 
13 


1. On the points dB: with the difiance AB, 
deſcribe two cireles crofling each other in n and x. 


4 


— 


by Albertas Darer, at page 55 of his Geometry, primed 
anne 1532. 


# 


* 


| ACTICAL 
. 3 the line un, and from the point a, with „ 
the ſame radius as before, deſcribe the are A 
. cutting the two circles in the points r and 7, and the 
| line n in the point o. 1 
Draw the fines „ nd , and produce them 
til meet the circumferences in E and C. 
rom the points E and C, * 
— eee in Dj: E 
8 ints AE, ED; DC, and CB, and - 
A DC il be the pentagon required. | e 


PROBLEM XXX : 
* 3 8 8 . * 7 ; 
; 8 ; 1 
On a given line AB to make @ regular hexagon. 
„ A Len, 
« Þ 5 
8 * , P 
2 ©H 4 *s , 2 | 1 
2 . : $ - 
5 9 N ; 1 = 
1. On the given line AB make the equilateral 
2. From the int O, wich the diſtance OA or 
QB, 5 e circle” ABCDEER 7 
of for arry AB fix times round the circ: - 
* „ I 
; 8 ; s Dt 3 
- * Ke F 5 beg ED, : 55 * 
5 . 
* 5 8 BY 
* 4 
N N * 5 
: — % 
5 
Pee © x 
. ” 3 7 - {466 
2 2 4 1 1 42 Fe * 1 2 13 5 '2 $ 6. 43 . 0 3 24 , 5 8 5 


* 8 5 


Os a given line AB to form a r. 


5 + 
. 1 
* 1 — 


1 
r 


5 Ts 1 7 2 - Pre 
"WS 4, 2 CR * . 
8 2 22 * * - * 
0 * 3 : * 
Py. 8 8 * 


5 WE 1 
1 X ; ; „ 1 3 4 > #34 x # 
© * 1 N 4 © % 5 : : v7 I 8 # 4 55 L ; 
>; os — . 5 % W ® | 
eee 224 * L 
: 5 res REN 4 & * * 


SO ST WEST 
bs 


— : 
e „eee 


. 5b on _ 


: „ On. ths cxtromes' of the line AB erect 
the indefinite perpendiculars AF and BE. 


2. Produce AB both ways to s and wv, and biſect 
the angles, «Af and oBw with the lines AH and 


1 7 5 63 = 


—_ Make AH and BC each equal to AB, and. 
draw the line HC. . 


nr N e 


Make ov equal to on, and through 9 dra 
Draw HG — 5 CD parallet to AF nd BE 
. E equal to D. 8 


6. Thron LET, 


x - 
8 » 
* 1 
” 
* * * * - 
N. * 
* 
4 
- * 
# 
- - 
+ 
* 
5 

» _ * 3 

7 © 

0 — * 2 y 1 
we + ; 85 5 15 

"W's" 2 5 * t G 8 

NN N 9 + 5 2 X 8 * * 28 6 - 
as. 35 2 _ a 8 * 1 FS 2 S 


eee 


thereto, meeting | | 
r and ©, and AN Ws 


* * 
3 ra 5 Org 1H, . Ex; * 5 
: - 4 
L 2 "> x; * 
- * * 8 = « 4 IÞ * 
% 7 
* . 8 
: » 
7 . 
4 . 
_ W - 2 * . 
: £ - 
; 7 N [2 1 


7 make @ triangle equal to any right lined figure -: 


2. Draw the diagonals DA and 
thereto the lines EF 9 


B, and 


3: Join the points D F and DG, and DFG will 


And in nearly the une manner may any * ? 
+ ned figure whatever be reduced ta triangle. | 


8 


— 


2 \ 6 = . i 
"PROBLEM XXXIV."” 
BE 155 * > 5 2 3 — c : 
; ; 


„ 


** 


8 4 +: 1 


* = : -FY &# 8 
. © 4 N 5 1 22 0 . — a 
— . - F * 3” 5 x D 9 E 
2 „W 7 3 Bo 
1 * 5 8 F 83 S 2 5 : 3 1% 
25 " 


* 


1. Take the firſt 60 degrees from che ſcale of 
chords, and. from the point A, with this radius, 


deſcribe the arc . 


2. Take the chord of che propoſed number of 
e and apply it from = 


1. Pom the point A draw the lines Azad Am, 
and they will fornr the angle 


Note. Angles greater than go? are uſually taken at. | 


ay. 


The line of chords made uſe of in the following problems, 
ee the plain ſcale, and is adapted to 

go degrees, or the fourth part of a circle. 

Tes a deſcription. ef this, and. other infiruments made ute 
cf in Practical Geometry, ſec M.. Roberſon” $ Treatije or uch 


mathematical ifroments as are ' uſually put i into a « portable * 


* 


8 fl ; 0 £ N MN ink 28 7 = 4 A 
333 5 a N . BI: HA + Mee 
. - 5 ths — 0 3 
"oi < G 8 - Sx : 
1 


8 * 


4 
a 
FS 
: . 
* 
1 
* 
F 
. 
9. 
! 
| * 
- 
— 
4 
* 
* 
- 
* 
- 25 


3 r BAC being e 1 
it contains. 


hero 


Take 


8 
Fa % 4 8 E 


"4 


ts „ and . 


- nm, and 


«pply ' to. 'f 


cribe . A, e 5 


ſcale of chords, and it ſheirs the degnees required. 


1 


PROBLEM, 


en the diſtance 1 is . - 
Fab. as 


% 
2 
** 
* 
— 


| 


1. Divide 360® by the number of fides, and make 


an angle A 


de to the degrees in th 
_ 2, Join the poi Aand B, and ap 
to the circum ce the given n 


it will form the polygon required. 


. 


Es : 3 YL 
* * 2 Fs 8 Wo ; „ 
* S 


| 'On a given line 4B to form va 
a any propoſed number of Aden. i © 


4 
£ 
COLES oa 8 
. 
* A; * * 
* 
8 
8 
* — 5 , 
. 5 


* 9 n 
| f 3 A 9910 
* Wi * : CLE 7 * 5 2 or + 


tract the quotient from 180 degrees. 


of times, 


* 


* 

25 
Fas 
8 
E 
5 * 


x 
%. 
MOOG. # OS 
* 4 a 
. - 33 
765 
* F 0 6 * 
8 Ag 
a . * E 8 8 


2. Make the angles ABO and BAO © que - 


to half the difference laſt found. 
From the 5 
ce OA or OB, 


deſcribe a circle. 


4. Apply the chord AB to the circumference the 
number of Ns 6G. it will form the: 


prop 
5 required. i 


* ; A 
] 8 ; : ö 
* 5 J 765 k 


| oF ö . 
>> ” ; : "gs. A . j 
Kon 0 8 of 5 ; "lt 4 . 
: , 7 32 4 Ven 3 
. ene " 
4 4 4 
- 8 < 
— « A 
Þ 0 
2 . 1 * 8 
% 1 „ 2 


t of interſection ©, with the- 


* 


x 


= 


B, at the yg whoſe meaſure ſhall 
e quotient. 
ly the chord AB. 

and 


5 


— 


1 FE 
£ 3 : 
Sy 3 
0 P »y 


SUPERFICLIES. 4 


= HE arce, or meaſere of any plane durface, is 
the whole ſpace contained within che bounds 
of that ſurface, without any regard to thickneſs. 

ö A ſquare whoſe fide is one inch, one foot, or one 
yard, Kc. is called the meaſuring unit, and the area 
or content of any figure is computed fared * 

' e ONO 

EK 0 B L E M R 

To 0 fad hy area of a parall-logram ; : whether it be 

MCC at a rectangle, a rhombus, or a / 

Multiply the ! the 1 5 

and che 1 R | ; 1 7 

= 5 EX A M- 
"4 3 33 | = She 3 5 8 C3 
'* Take any _reftangie ABCD, C———— 
FFF e e ee 
r into as many equal parts 


. as. is expreſſed by the number — 2 


Jars 
#3 
I 
"0 
HH 
H 


a 


We 
ws 
bo 
LI 
* 


cn 
* : 
@ 4 
* 
1 : 
: f f 5 
EXAMPLES. „„ ; 
* Þ 
4 
- 
2 
FE. I 
# 


. reQangle into a number of ſquares each equal to the ſ4 erficiat | 
b —— unit, and that the number of theſe ſquares, or- the VG 


1 
1 


2 
5 " , 
* bo 


n 
\ 


* 


— tenant ” 
it; > 
* 
4 


AE © n e eee 


13.75 


9. 5 


12375 


or SUPBRFICI 


. Required the area of the . 
whole length 3 | 


„„ 


\ 5 2 10) 130.625 : 


——— 


” 
Pg 


13.0625 | 


© ? : * 
1 * 
A * 
ee a 5 
% - R 
= % min 
- 


was 4 
* 
I 


units in the length as often repeated 

ſuring units in the breadth or height, that is equal 
which is the rule. 
e paralietdgram 
the ſame "baſe, and between the ſame parallels, 
83 1. 35), therefore the rule is true for any parallelogram 


_ multiplied 
inclu 


* 4 
32 > 
8 FS FEY 
n wa 9 * * 5 2 
* * Y T — ; 
* 


N 


length multiplied by the height, 


And fince a rectangle is equal to an obliqu 


ad. 


Rvurz u. If any two fides of a 
together, e 
laſt product will give the area of | 


* 
* ® 
1 
* 
. 
* 
: 


E. D. 


APPS Lo 35 ee PEA BET, 


> *. OY 
7 v * 
* 5 4 «I 


Io. © ods 


= * 
* 3 
2 „ 
x ES * * 
* * 
* 
£--% 
* 
= 
* 
2 


to the 


N 3 


* 


— „ 


* 


n dee eee Be. ©5523 444 
— 


* 


We E as * 


lf. 


. * OI DE. 


＋ 


* & 1 1 25 * 8 A 8 


* e eee eee et r, Seen er „% Ji 


o 


F7 


A : F, 3 


= 


1 7 » 


*** 


© 
— 
8 
Iv 
+ 
* 


4 


WW 


7. What is the area of a rectangle woke beg is 


feet 6 inches, and breadth inches? 

14 inches, ar 4 feet 9 | 

2 a hs 8 N n 2 ; „o os - Br: bh e vt Bo RTE gs : 2 
EF : Y% . Fo 1 


8. Re 
whoſe fi 


ks 12,24 feet, and 
9. Required the area of a rhomboides whoſe teng 
15.10.51 chains, and breadth 4.28 chains. 


height 9.16 feet. 


1 I TRI EN LS 1 
* * 2 en n R 


77... EMT $09 
2 5 4 e 5 x : 


f. hn 


823 % 
2 
F F. 
5 * Toms * . 
* * 
ws 
? 
+ 
1 
; * 
z 
* 
* 
eu 
as 
* ö : 
* 
_ 
; 5 
+ » . 


eee ee e 


* 


F 


eee eee 


TIE, ” I . 3 
V l 
* vo 
: N 
+ 
* 
* 


ern 
F is 7 feet 9 inches, and 


. Hog 
: - t 
, 4 * 


4 


= 2 


8 * * 3% 8 ; b 
5 Th AS the area of a triangle 
. "hs | 
5 ; e $7.4; 
175 1 be 7 


K 
SEE hs of 
1 "A $5 > ap 
: 
%; ag * * EE e ee 
RY, R U L E. 


1 S 
* 


* 


: . 
F 8 
| EXAMPLES, 


the area of the triangle ; 
: baſe AB us 10 feet 9 inches, and 


? SIS 
3 5 V 8 
e 


i. 


| 
F 


* 
* 
* 
* 
a 
„* 
Fl 
= A 
Fu 
© 7 
* 
- 
** 
Se | ; ö i 
* 5 6 
: 5 . 
: : 
; : a 
*. . 
- 
FL . 
* ; * S 
w rn — | / 
5 * 
7 * : 8 wy 
82 55 ; g f 
7 * *. 
* 
rk #7 
* 
— ; ; 
hes 2 
* 1 © 
N * 
x > E : £ 
[7 7 a 
4 
© 41. 6 re $23 28 eee -- 1 2 8 


* 1 4 


| =; Creſi Multiplication... . 


4 
i 
Pp 
4 
9 
A 
i 
& 
£ 


5 « ; W 8 - 2 ID. - — : — 
oy * > 5 3 8 — N / hs ; , * * 2 
„„ 1. BIS, e | > Bo 


3 5 

18 feet 4 inches, and height 11 feot 10 inches? I 
"tuff Foy 11 4 

| pe e whoſe baſe is 
H. in. _ 

. 104 8 

whoſe baſe in 


we wy xt, 64; t Eeo Ty 1 wy; 7: Wa gs ey "7 m ren 


area of a triangle whoſe three fur, only 


3 
* 


e ity 


* x ; N n 462 ; Ge Ne EIS. | , SEAS 20 ; * i 
5 * REL =. 44 N 323 e — 1 x ; 8 6. C 55 i F ; 8 . 5 8 > 
| d 8 280 i „ : 5 | 5 5 . f 7 R U 2 E . 


® „Dunes. Take any triangle | DOS, 
N ebe er. whoſe center is 


— in 63 make 
eech equal to An, eb 
- a. GB, and GA. as 2 


* 


nd B= Be, it is 0 


3 
From half the ſum of the ig ys Dr RO 


ide ſeverally; multiply the half ſum and three re. 


_ mindert continually together, and the ſe root 
þ will * the area 8 * 


* 


"EXAMPLES. Es 


; «on ired the area of chexriangle ABC, whoſe 
«three ſides BC, £5 ad AB, wy; = 


CH, or CL, will = half the 11 
that HA, Ap, and pC will be the differences between the 
half perimeter and each fide reſpectively. And fince CH= 
CL, CG common, and the angle HCG=angle LCC, 
therefore G LG H, and the angle GLC=angle GHC=a 
right angle. Alſo, as GHZGL, HIZLB, and the angles 
| Hand L. are right angles, therefore GISGB. In like manner, 
as GI=GB, AIZ=AB, and GA E the 

_ angle GAI=angle GAB. 5 
Due the points A, =, e, 2, fall in the. drcumference' of a 
Circle, therefore the angle I A BZ angle pon (Euc. III. 22.) 
and conſequently- their halves HA G and Aop I LIE 
to each other, and the triangle A H G fimilar to the triangle 

Apo. And, as the triangles Cpo and CHG are 

fmilar, we ſhall have HG : po: HC; Cp.qndtph. HG :: 

po: AH; whence HG X pA: be HG: Hex po: Gs 
XAH or pA: po:: HCX po: CpX AH, or pA XCH: 
* {HCXpoe; Ny OO which is 128 ſame as 


8 * 
5 5 5 
3 * 1 73 
— 
E 5 
r 
* *% 
* 
— 
£ Fes 4 > 2 


* 


1 — 
— 4 EY 
- A * if — 
, * 
* 
5 : 
. 
a” 2 on * + * 25 4 
8 - 8 9 a * f 
. . X 
— 
2 * N 5 
a 2 r 
. 
4d * 
* * 
5 IIB; 45 1 . 8 A — F & A 5 
v3 0 i: = * % 4 * 8 2 5 1 7 ME 4 1 28 * 
4 e N 2 HY Ms * $f oy 3 * 
E 1 F L 3 Ws, 
ha £3 n 0 4 4 £ 7 : 7 Kg by 4 * % 3 
* * WO SIS 1 * * 3 
f 
> . 1 
+ , ; 4 3 oo RP” 
8 2 g OS! 
ap * 4 * 3 by 
* ” 
. - 
* Sho ave 6 „ o > h#? <- 4» — aa ag 
* 4 * 
e 
x 3 . ws 
#1. 5 5 ops Sg x5 "Wi ; 25 ” 
© z ; . 8 : * 4 
* 2 - Pa 
; a , 4 o Hg e I 
* 8 7 f | 2 1 35 — * N ie” Ir AES 
— N 9 Lidge 0 £ <4 4 s W is 4 8 
we j y p 2 
: k > ; 2 8 8 : <8 * R - 9 ? 13S; * 
; | | 3 7 55 * 
E Fan » 
5 7 - 
N | 4 : l > , 42d 
G a * F $ >a "8 . " e 1 A 
5 2 * 
D * on 0 * 0 * 
Sf , » 1 ; , þ 
"x. 22 3 NS 7 1 ik * I + 9 5 6 I 3 3 oO 
” 88 3 No E S 5 % 8 <2 . 
Ks 4 * IS | 
£ 7 * 2 - N 1 * of 11 
5 a 4 
* n * 0 £ n ne = Y * 15 pt 
* WD 1 * 1 ES 1 4 
x #3 al 4 2 oy N 
. k < 
8 £ FOG * 9 
a K Ee » 2% 
2 3. 8 — RY, 
* * Fy 8 N 6 +4 
YT Ie 
: . y 8 
5 * 
8 * * * % 
” 7 : x w * 5 
5 of f ; : 1 <7 
4.5258 I £ » 2 8 m 
. hs 2 
: 0 4 => 2 _ p T * * _ _ 
4 : * * 4 * 0 +* * £ = 
i : ; | 8 2 5 : f 
5. — x 1 * 7 if 1 ; Y 1 | ® | g * 
— 1 3 Fo = 4 * - 
* 5 > 
| ff CHXpAxCpxXAH= y/ CH? x == CH x which is 
7 
tte rule. E. D Cor. 1. 
21. 9 . * 
3 : > im Y 
- 
* : - rs 
my 
0 * 
x 
. - & _ 
* 5 * 
* * — 
5 $8. N a 2 
* 
F2 
- * 
* * 
* 4 
7 
. * 
7 "4 £% Ss : 8 A 
22 n =P 8 * SET 6 * FI. OS * "Oe 8 ach © Y 1 + 8 ; 
- 7 8 8 5 * . 1 _ 23 PTS ON TIRE 1 ; 


5d 


By 2. MC: the area of a trian _ 
nes are 13, 14 and 15 feet. Au. By /quare fret, 


3. How many acres are there in a triangle who 


. _ thiee ſides are 49.00, 57 and 25.69 chains? + 


61 ac. 3 ro. 36. N 
4. Required the area of a right * triangle, 


whoſe hypothenuſe 1 is 50, wy the other two | 
ane An}. 600. 
eee ares of an-cqtilater triangle 
TO... N 12 7 3 


PROBLEM Iv. 


PE” ,a right an triangle brin oa 
2. _ . : —— 2 4 


PLES. 3 
re. b. 


. w/the en 


—— 3 Fig — 


8 . 
perimeter 


half perimeter, and the difference between the half 
- and the hypothenuſe will be the area; . 


a right angle, B L will be equal to . 


Cor. 2. If the triangle be 8 171 ms by 


the ſquare of the ſide will be the area; becauſe, in that caſe, 
the perimeter is is three times the fide, and the three differences 
are all equal to each other. 


Rur II. Any two fides of triangle being multiplied toge- | 


| ther, and the produ@ again by half the natural fine of their 
_ included angle,- EO Cn | 
BC, and therefore e or e | 


Sve, ee 


* 
* 


* 


- whoſe” three 


| 2 other, and che _ root of the ſum will be 


% * 


. pee a e eee 


6 


e 
7 * x 8 


* he 17 e YT. 


ht angled triangle is 

„ = git ge 
” PROBLEM 5 
Te find the area of 07 per 


RULE.” 


Muktply the diagonal by «> rg PP} IM 
3 ars falling upon it from the * * 
D as. oe 
BXAMPLES 
1. Required the” area of the trapezium BARD; 
hw diagonal BE is 84, R a 
and DF 28. 
28 
OMP > 


wy 49 4 ov ACEDE 


A 


* 


222 | 7 hes 
== En 


8 the anſwer. 


OE Re — ——— 
1 eee, rr oy 


BE x AC 
"nd hs not the: e 541 12 XAC; and 


2 | 
= therefore the fam of their areas, FF 


| ' BEXDF BEXAC. DF+AC 
rm (SH EE Ix QED. 


: | e Wer. '. 
a= 8 2 8 3 * * 
G * ' 4 


nf Br. 


825 N. | 


— i, = 
Io gr pace” ny 
2 * G . I - 


e 
Ne "ut. 2 e 
* 


3 1 
, 8 Wr, 

War an et 20 oe ao AR 

ey 1 9 ee ee ee 


8 

* 2 
1 
£4 
755 
'* 
£ 
: 


and 2p rg DE x72. 5, 


- BEDS, —— 


5 UPERFICIES. b * ; 
: . eg 2 - 


0 2: Required the areaof traperiummwhoſedi ' 


2 


A2. 2197. 68. 
ts "hat idk artpracirapeating. wie 
is 108 feet 6 inches, and the perpendiculars 56 feet 


. n inf 6397 fo im. 


PROBLEM VL. : 


7. N a Pe. ow 
R UL E. 1 
=—— 
. e 

cs fi | the area of the trapezoid ABCD, 


AB and DC are 3181 and 214.24. 


3 


— — ? 
17 the eue van he name cc, thats, N 
the ſum of any two oppoſite angles is equal to. two Hſe 


angles, or 1809, the area may be fend thus: 


Rule. From l the Jain of the four dice Me nibh 
ide ſeverally z then multiply the four remainders continually 


bes 10-2, erb wa root of the gro will be the area. 


* Damen, The: A. ABD . andthe 4 BCD. 


2 «en Dae DEAE, A ABD | 
2 

+ 2 00D) ho wh pan SEE 

—— . I v. | 

ba Ds 


3 4 


1 


. e „„ 


3 


Kt 2 e. 


| ' PLE: 0600 rhe, 


„ 2 The paralle el fides of a tra 2 ors 12.44 and 
OE; $.22 chains, and the 45 f > 5 15 


- 


chains; required the area. NE, ac. ro. fo, 


5 ; 0 Anſ. 1 

. uired. the area of a tra Fs. 40% 4 
SE 25 feet'6 inches and 18 feet g inches, and the 
8 * diſtance zo feet 5 , It. in 


$432 
2 


a 230 1 2 
$2 0. c DEALS; contig” e ß oe; oy) oo RY Six Par wut hae a7 OD 6. 2 wh Pot Ye Er es 
9 2 
* 50 £ 
* . * 5 * 6 * 
* . 4 X 5 # 
wh „ * FS, A bh A : . 
* — * * - « * $3 f 
0 ph % « ; : 1 1 5 
4 0 . 17 15 . 
88 * 
2 — | . 
i k . . * 4 * 5 q , * ? 1 | I oy 5 
\ =P - * 8 5 22 G oy p . N 8 2 722 Fett. By „ 7 
| : HEE Y, ng 
By 4 ; 5 , , Les = WOO ET ; 5 * 2 x : X * 25 : 2 NR 8 
* FT . R 0 ö L, E. 3 FFF 
PX * 2 x 5 * * — 
x * * 8 
8 : - * « Ts, 7 bY 5 2 ; 13 
PLES. x : * * F : 
- half the meter of e fig the 
<LI * . N 
1 | "I 
* 5 
8 2 * * co 252 hs I 4 
— 1 5 1 
KF: * 8 A M 
* 2 * - ® 2 o = 108% F I 2 e ” a W #57 £51 g 7 22 6 5 . 
* F 2 & : V+ 
5 TE EV A : 4 ; _ 3 Ss, 


G $4 


* > 2 % * *% ö : * &+ 75 "OR + z b * 


2 Every regular polygon is compoſed of as many 
equal triangles as it has ſides  conſequently'the area of one of 


thols triangles being * multiplied by the n * of fides muſt 


- 
© 
* * $ 
: " 2 <A E: + c 4 WR ＋ 1 
n g : #7 Xx 
* 
- 
1 — o 
* 
0 5 % 
" / 3 
; * 
e « 75 ; 
2 
| * 
- 
* 
4 
1 : 
8 4 
* 
5 * 
2 
* yp 
2 
8 2 2 N 83 
* 1 "By 2. * 4 6 A ot 2 a: 


— 


. 


# 
% 
5 
7 
1 
tl 
bo 
RE 
, 6. 


4 
1 
ES 


2 
A r 


= 4 2 1 
_ | _ We 3 © 8 
> : ab pn... = * . IP * 2 N 
— — | 13 A M1 1 15 


n el . ares bf tho | 
 ABCDE whoſe fide AB, or BC, c. is 2 
- Ws perpendicular a 17,2 feet? 


> 


2 I 2 % * 
p E — n 5 e Ore e ae 42 8 
3 : a 
. 
— N . 7 
- «F > J 1 « 3% 
4 0 2 . £ . & 8 
. . $22 5 _ 
1 7 5 
4 n 2 5 — \ 
e 8 Re hays, 
0 % 


+ 41; $6156 
17.2 ts 
: 5 N Ns #% 


2 Y oe * * * 1 * 3 4 ny 3 * 3 * — 5 
;nßf;f ee Ei ES 
: 5 5 . * 1 . f 8 ” : >} 2 l N 2 ; - ; > % 
i 375 3 : Sf 
5 A 8 *. 8 | Be re he 72 8 8 1 F * : 
5 » 5 * 8 5 * : 4. 38 ; 8 3 * f 1 : 
| | b 1 1 
; by W pO ts 8 d $ x - +] # 1 * 7 1 : : 


. 


* * 


i 1075. 00=1075 ſquare fart, the anfoer,. 


2. Required" the area of a "whoſe fade is 

14.6 feet, and perpendicular 1. 0 75 
1632 

3. Required the area of 5 —— Ns arts. + 

19% 38, and perpendicular from f een e : 

24h „ 

N. Wir che arca of este, whole 6 

9-941, + anc propondicular 1a? 


* Ie; * 9? 1 * 4 : \ * 4 5-3 
of l 1 55 3 i g 9 — 32 N $19 FS Vf -- 

2 7, "Y 9 : > * 5 
* * n. : 3 1 — FED! & 50 


the triangles is equal to the rectangle of the perpendicular and 
half the baſe, and therefore the rectangle of the perpendicular 
_ ane RES of the Bdes OY to n.aree oF 


* 


; eee den, a 


8 
"ly 


— 5 &- 3 . ' 2 4 2 * X We * "Mt " 
J 8 * 5 5 * R 0. 
9 ” 


give RG of the whole figure ; but >. Ft. 45 4 


— 


* 


- 


% mMENSURATION 
Les the area of a regular polygon when the fide 


+ * 
1 
* 


Multiply the ſquare of the fide of the polygon, b 
7 W e oppoſite to its r 
lowing table, and ho produdt will be the anfver, | 


e 


E 


aw, 


5 * 


: * 
* 


Names. [- Multipliers. 


Pentagon 1. 720% tt 
7 | Heptagon 3.53314 


Trigon orequil. a] 0.433013— 1 


, * * 
K L 1 bs 7 
| & 5 8 4 N * 3 : y 6: 8-1 ; 
7 . e LE, \ * : « : * - f 
7 © * 4 32 * R 5 2 * * 2 
LA 85 ? ; 57S * 5 . : 
4 hs —_— E 4 


—ůß5 — — — 
polyg obs to which they belong when the fide is unity or 1, 
Now, as all regular polygons, of the ſame number of fides, 
_ are fimilar to each other, and as fimilar figures are aß the 

of their like fides, (Zuc. VI. 20.) therefore 141 mul- 
 tiplier in the table : ſquare of the ſide of any polygon : area of 
that polygon; or, which is the ſame thing, the ſquare of the 
de of any+polygon x by its tabular number is == area of the 


a . Q. E. D. | 8 — 5 4 3 0 
9 table is formed by trigonometry thus: As radius = 1: 


ans A OBP 4 BP(4) o 2 —— =} 


or, then. OPx BP ={ rang. £ OBP . 


* l 


387107345 = area rep „ 


. 


| 05: e eee wh fe 


re., 5 


5 0BP x number of gde 


. or the area of the polygon. 


. The angle OBP, together with its tangent, for any polygon 
of not more than 12 ſides, ane 


r 
: f fides, 


"I, 
1. o i * 


i 2 J = V3 
| 2.07652+ f 
241421 +=1+/2 
-2:74747+ 


| $-40568 +. 


1 34-73205+=2+4/3 = 


= 5 
FOOT" "FL s > | FEE 92 8 
* C2 
N * 
5 


e fe, 3 


3.0776 ＋ = e þ 


. W what! 


is the area? 


5 Required the area of a decagoa_whbi 445 5 


18 8 1 5 3233-4913 


PROBLEM x. 


v. AL of a circle being given t fad the N 


eee ; or, the When hh being Hives is 


n diameter. „„ . 8 x e 


. R UL E . 
As 7 is W 


i 


ference. "Or, as 2215 to 7 e to 


» W. 
96 5 . 


: : © See: 57 8 * T l * 1 PE > a 
8 3 , A A . 
7 * 8 N 25 * 8 
8 0 WE & : 1 
_ A : D F 
1 4 4 1 * þ ** 


nnn 


Hot” ieee of 2 circle to its circum- 


| ference has never yet been exactly attained. Nor can a ſquare, 


or any other right lined figure, be found, that ſhall be equal 


'to a given circle. This is the famous problem called the 


 fqnaring of the circle, which has exerciſed the abilities of the 


greateſt mathematicians fer ages, and been the occaſion of ſo 


many endleſs diſputes. Several · perſons of conſiderable emi- 
nence have, at different times, pretended that they had dif- 

„ covered the exact quadrature; but their errors have ſoon been 

© . detedted, and it is now generally Jooked upon as a thing im- 5 


poſſible to be done. 
But though the relation between the diameter and circum- 


' ference cannot be expreſſed in known meaſure, it may yet be 
| I En of Henne And thus 
incom 


parkble Geometer, the great Archimedes, about two 
; thouſand years ago, ng pra lf, gg b hl 
as 7 is to aa, which is the ſame as our firſt rule. 


By inſcribing and circumſcribing polygons of 96 Aides, he. 


— aan 37» . 


* 


3; Required the area of an olladeu Ae A 


an- 


* 


— 


© ifeftion of an arc of a' circle, which was fo exceedingly - 


* neten 8 = 


ed 255 I ; &: 2 8 .E * A M L. £ 5 


e, 


. * Hm AB or ep. of acinde be 9 4 
"ES e 


* 8 84 

8 — 5 . 4 

2 122 * att D 2 Wa OY 5 3 4 - 4 A 

1 * 8 ö $2 & 7 „ * 5 
— : "Mt 3 2 . Is 4 
; F x 8 18 b ” : : 1 

* 8 % Is L; > L * I 0 1 X - : 
_—_ 5 
7 * F + 
: WP 2 - 


8 
0 7 * * 4 , f "= 4 | 1 : 
x 7 # 2 % + N. 7 « + 22.7, "RY + 4 : * 8 2 
5 * Us. Tn. $5 0h : 5 2 252 \ y 4 en * 4 E * 4 x 8 * 1 . z e 
TR I "* 2 


. WR Fee Ire: e 
; 1624 ad om ch his book de dimenfiore circuli. And in this 
manner was the problem more ariciently performed 'by Philo 
Gedarenfis, and by Apollonins Pergeus, in a work, not come 
to our hands, called"Ocyreoboos, Win dy Eutocizs 
In his commentary on Archimedes. 
# The proportion of Ficta and Metius is that of r14'to'355, 
which is pomp bandit e "we 


428 was Van 1 A Dark 7 his book de 

eue & Adſciptis. He found that if tlie diameter of e 
was 1, the circumference would be 3,14r502653539793238 

| 4626433$3279502834 nearly. And this is exactly true to 36 
of decimals, and d was effected by means of the continual 


troubleſome and laborious, that it muſt have coſt him incredible- - 

pains. It is ſaid to have been thcught ſo curious . 
ance, that the numbers were cut on his tenen, in 

Se. Peter's Church-Yard, at Leyden. This laſt number was 
= ot ann, but — te double the 3 of 


2 — „ R 
* 2 at 2 1 CORD EAN ECA „ . 
"IEP £ 2 EL £ * 2 7 4 we n 


IENS URATI oN 
3 circle BCAD — 


1 | | 
„ 20 ap «feet, the diameter. 
2 N 
5 * 8 . At 
* * * 4 


N 
4 0 - N 8 
. } > - 1 2 
4 = þ « 1 1 & * 
9% 85 * « 7 8 5 we 7 K 
og > 5 „ 8 PU] 
7 F hs 4 * - 
FLORES. * 8 . 
. * 
2 g * £ * 2 7 . 4 
The i * ** 8 4 8 K * 
F * * * 4 * Pp, ” 
ext, "Foe * 2% - 


2 pear Bradford, in Toriſbire. 
But fince the invention of Fluxions, and the Summation of 


_  Tufinite Series, there have been ſeveral methods found out for 
doing the ſame thing with leſs labour, and trouble, and far 
more. expedition. The late Mr. 3 Machin, Prefaſer of 


means, given a 


Aftronomy in Greſham College, has, by. theſe 
quadrature 


the circle which is true to 100 places of deci- 


mals; apd M. De Lagny and M. Exzlr have carried it. ſtill 


truth, that, except the ratio could be completely 
we need not with for a greater degree of accuracy. 


farther. And theſe laſt expreſſions are ſo extremely near the 
be a > 


Take Ac any arc of a circle, and let er be an it :anite! 
2 9 . . 
Then draw the lines as in the figure, and pot 0AZs, 
ab=s, Jer AT=:, and Ac. e 6 uh Sd © 
No, ſince the triangles rens, . 
0, and TAO are fimilar, W 
ſhall have be 6) : 3 22 1 


r — Sharp, of Link 


RR 4 
LH 
Eh eu 


5 


__— 


n 


* 
N ö 
p * 


enn 6 0 355 eine dnmeer oth croum- 
Or, . erene 


* 


*. # 


IF; =D = futon of th ar in ter of fe. 
And, in like manner, AT (#) : OT f 11 „ (4) 
1 Aq, but OT ( : OA (#) 21 


R .# 
. e e r „ 


. 
o.: ==, a and therefore Ab E = * _ 


Xx 
Rain en ,; * | 
x A ＋r tr J 
. .... 
„ ile See 
eme ee i e 


+ e e ach e 
their fluents, of the value of the arc itſelf, will 
. known, 9 

But tte thifd form, expreſſed in terms of the 7 
becauſe it is entin res fam rae, 


. 
1 8 ind. 


2 * 
5 ; 2 * Rs 3 8 5 # 4 : 5 ; * . 2 N open 1 
| 4 197 5 « 


r ak 7c we OSS Oe jel 


one. 
1 


2 8 
6 4 - 
*. 4 
* * iS 
41 % e 3 + % - 
* g "i {bs ner 
1 fs . * # S Ib $* 1 e | 
; 4 
RY 1 
233 f 
4 > ö * : iy 
2 "UE * x 2. 2 9 5 
[ . 
" e F 2 ” 5 2 3% * 
* 5 < 2 
" * * N 
* Fs. 123 * A 5 
OS 5 4 = 7 * F * 
* * 
* * * 
A ** * * 
- TY : 
4 F * : 
£ | ö 
0 5 o 
* J is 
2 
2» * : 
: Fu 3 RO Ber 4 (Ee PL 4 
* 2 — 5 
% * 4 oy F 
2 2 8 
* $2425 q 7 2 o 8 4+ 5 : F £ #5 


Tuben by taking Ac = to any given arc whoſe tangent can | os 
ve found in terms of the radius, the ſeries will become known; 

85 und being repeated as often. as Ac Je ee 55 
| * ere eee th of the circumference - 
- > This, ifthe radius be 1, and Ac de 3 part of the circum- 
7 7455, its tangent will be oqualto the radius, and the 5 
een become 1—3 1 Ar. =arc of 

< 4, and g 1=3+3 435 "IT 


Th 1 This ſeries is the fmpleſt form that can poſſibly hg ob- 
5 d, but in_onder u get another that will converge faſter, 
, "we mult take a fnaller” ; as for inft that ol : | 


9e ory part of the circumference... 7 | 
IM * Then, fince the tangerit of 302, to radius 1, is 'V4, the 


N „ 


Ip 
< a * 
by 
" Az 
F 
© 5 
— 4 
P * 
4 
« 
— 
CY 
* 
a 
5 # 
+ * * 
* . 
cy 
. a 
= 
* 
g + 
” 
ts 
: FA ; 
2 4 Fs N as 2 


gp * 3 . * N * r - . 


— *% 8 
% * 
28 
* - o 1 
. E W244 * + > 
ps DN. A wo re 4 „ ? $ is 
: * 


Multiply the diameter by 
will be the circumference; or 
Divide the circumference 


"* 2 4 Fe 8 7 A 4 = * * _ 


* 
* * 1 -4 * 2 *. 
X 8 70 5 4 ; 8 6 Ty SF. 
@ - " L * 
2 8 4 2 B ſ * Ws 
5 0 y ” * I y: g S --$8 we 
3 3 ; 


4 Tg * 25 - 


2 TS: os! iy 2.16 * 
ln % bs $ $1 at 


e 


* 
* 4 # yy . o 7 — S 
$ * + — 7 * * 5s 


N : 


* * * < * 
5 #: * . X* WM; "HE Ir * : 
FE $520 Ng % 
** 
*- >: 1 my 4 
2 > \ = Wop HE + 
2 * 4 * 8 # Af 
8 FF; * $3 * 
+ > * * 
, » 2 Suk; * 
7 358 2 
£ 1 D 
of 
8 
- 8 5 * 8 
N by] 7 
i Py 83 
N = — — CC ECO — * 


Thoſe who. would wiſh to ſee che methods of Machin, 
Zuler, e. may conſult Dr. Hutton's Menſuration, and a. 


2 


l 


3.44160 355. 500000 13. 999 


l »% 


3 2 304 JI: ws TN, 


x 7 6 
* 
2 * 
5 
0 ; | 
+ 2 ; 


e 


. 
* © 
b * & BY * ® of 
. S * * 15 a 1 * 
. 2 2 7 71 1 x & _- * +I 7 8 * TS 
—- 938% >= wy $47 N ; * 8 N 5 * 3 3 S i * 
* * * # * 
a « 7 
k 5 L : 
4 8 3 # 
# * 
- * 
5 2 
2 7 „ 1 % 
58: : c 
3 * > 234 
: A, 
9 
A» 
79 * 
1 Re 
4 
bo . . 
* 
> 


4. 125.6640. 
e be 123 what is 
Auſ. 3.81972. 

The earth is a globe, | ence is 1 
known to be 25000.8528 miles, what is its > e 


F ͤĩ m 


* * 
* > Sd rs et; as eee As PP En tat hr tt We IE 5 r n 88 e ts ee e 9 
* 


* 


Fretys. 
© "” = I » 1 
. R UL 1 . 


; * 
25 2 1 1 
a a — — — — — : . — 
ke 8 oy J * ; oh * £ x 3 85 


ver VEFBG= vat d= 


. — — „ wo 
Tr 


. 


ne the ne . A 
SE 167. 


| * 7 TE a 3 


FR 


775 


| = 66+5 + „ whoſe 4 part is 2++ 2.422 


74 
dn e De, whoſe fine in 25 18 known to 
be + rf” and therefors e are ba. 23 4 


. which differs from 28 + SA only : 


3 
by a fal quantity, and thews the rule to be very near the 
truth. E. D. 9.3 * WER. 3 N . $i 753 


Ceroll. r 


2 


8 my 7 


u L. 2 50 ba — z EET lee er e 


n rr 
but 


1 given in the text, and 
ones, wilt be found fafficien.  _—_ 


|= he ng of here 


3BC 
e . OC — 
2 3 22 | bobs 


2 1. 01746 &c. & rad. X EE PARENG | 


Rule 3. 0 Eggs. 


1000-336 
e FE 3 
8 | : 8 — 3 „5 


e ; 


From „ of kalF che are Mbwacd the 
_ chordof the whole arc, and EO ro = 


= : Cath . 6 FP fins DB=i Then | 


And conſequently $ times the chord Po cee DR The) - 


3 15 | = 
E's 
| - | mx A ks 


CO OE CE IO" CY TY 


— & 


. 


DE 


the are. 


= 
q — 

1 4 * 
© % y . 

% 5 

* - * ? 

& 1 , 
. 


4+ 
Lot bo 


| 3 M © 5 . Y 8 


e 


3. The of the whi IT 
of the chord of half the arc 3.0438: what is 
of the arc? * - „ 5 . ©: ORE: F; 3 1 


A . * 


3 Dans. 126 GER 


4 4 Pa >. 


% % . 2 5 W 


A 


»S& 
8 
* = 
— 
1 - 
2 
my | 5 
. * © E 
* 
- 
8 * * 
A 
4 
* * 
oy * : 
b — 
2 1 
p 
* 
*%* " 
| 2 2 ; = 
. 15 8 44 - Were - 1 2 1 wa D 88 
2 3 4 F . 


; 
I 
7 
1 
Y 


mY - 


1 „ e 

1 A the verſed fine of half the arc, and this ſum di- i 
3 vided by the verſed fine will ive the diameter. | AY 
=> + 2. Take $3 ofthe verſed fine. from the diameter, __ = 
and divide; of the verſed fine by the remainder. _ FE 
| 3- To the quotient, laſt ve Fy add 1 and this 3 
ſum multipli T 
ba th the arc nearly. Ly 


EXAMPLES.” = > 


. E th chord DB bs 48 and ch wilt 
| _CB 6% "Wan the ee e the are 


a 8 "#0 1 2 } 
* G _ 


. & 7 A * x - 


*. 


YT. Then wil horas bo ext by 7 ; 5 
8 — * f 2 . 


* 2 7 *Y . & a : 5 5 * | * * 


22 . : 8 +4 
N * . * *Y 
7 A 

* 


a 1 17 — 1 4 9 oY and 
N 185 place 25.85 N 


ve uv a> 5 
— 7. 3 —&c. Whence 


W Oe92I 1 + * 


3 CC „ 
N Ae * 2 7 1 


8 * 
* 1 


—B 


b, R 8: 


B ennntg EY 66. . 


2 * i known to be"ths 


6 


81 


S _ 


L 
* 
# 
. 
. 
* 


bs 


Pn 


*” 


#% 


— 


15: 


? T5 * #% ; 8 
3 2 SF 5 
4 
£ 2 
* 7 * * 8 Ys 


2 bbb WR oe br ee ng er gar 2” 


. ha 


5 


I YO 
1 
Bo 


- 
Ws 
N 
, 
A 
1 wy” 
9 en 


* 


2 
? 


os ** 


* 


„„ 
* e 


— 
A 


* 


11 


eee 


. 


2 


xp 


3 eres : 


Pell Ee 55 l * 
2 * 1 * G n : a : 
E $ j 


a tt a eng 


4 45 
. * 
34 + 
$ 


8 ; : | : 44 £4 2 


1. What is 


% Ca r e Hg er eee * 


2 the e — ares 2 
a circle is equal to half the I | 


* 
* 
4 : 
* 
* 
Py 
C 
e R's 
O pu — * (4 2 
* 3 


— — . OE CE 7,meQ 


8 75 RES 7278 2 


AA 82 fe, 8 inen. 


5 "cjrcles are to each 
—— (Fuc. XII. 3.) 
Aut che area of 2 -circle- whoſe”! 


x 
* 


N V3 


l e wall Bagh 2d aq3* 4" 


ts the area of a circle whoſe amerer is 1 


The 


— 


4 


KGGPPGGGGGPPGGPGGGG( ee aa ty wm - 
* e ted Ron ny 8 


oy 


ee p27 eee . 2 


8 
- 2 
2 


circumf. Xx 


„„ hc Fe 
ö 2. What is | the are of Gt whoſe age, 
; 5 5 ; os Nes 41 T 
b ye — — — — —_ — 3 8 
The ſquare of the * 07958 = Area. 
: As 383: 7 :: ſquare of the circumference. Areas. 
_ As-1430 1.21% : ſquare of the circumference : Area. 
And if 4 be the diameter, c the 
5 2nd 3.14730 e | 5 
- N * ; ” 
„ * "bs 5 5 „ 06. ; 47» 
; . . * . T F * P #3 ; 
. cd == 0 
55 — 2 c — de 25 4 8 ; . | 
3. 46— — = ER p 15 
. + 4 + „„ 


; table will alſo ſhew moſt of the ſeful pro- 
bleme, r equator fatcehodhawns. 
diameter . 8862 = fide of an equal ſquare. * £2 
2821 = ſide of an equal ſquare.” 5 
diameter c. 705 ide of the inſcribed ſquare. 
.circumf. . 22 51 = fide of the inſcribed ſquare. 
area & .6366 = fide of the inſcribed ſquare... .. 
fide of a ſquare X 1.4142 = diameter of its circun 
fide of a ſquare X 4-443 = circumf. of its cirevms. — 
fide of a ſquare x 1a diameter of an-equal-civele,-- 


eo of a une 75¹ 


© + : A * FS 
TY 20 © 85 


4 . 


1 
* — 
* 
* 
. 
8 * 
2 8 * 
* 
4 


. circle, 


of an equal circle. - 


c 


rr — . 


—— — 


9 7 


i 
\ 
o 
q y 
3 
* 
: « 

( 


8 MEN Ton . 


2 . What b che area of x circle whoſe diameter" 

? Anſ/. 1 | 
a Gs ab. AC EEE 
whoſe diameter is 31 feet? 4. 1.69016 


PROBLEM XII. 


| 8 er that part of a circle 
Ng * ett 


1 


Multiply the radius, or half the diameter, by half 
_ the length of the arc of the ſector, and the produ | 
N „ LT * 


XA. 1 


. Ti ue A3 b Jo, the chord BC of the 
whale ure 50, and the chord CD W 


5 
7 
. * 

LAS * 

#- 3 

5 * 

3 2 
2 


2 
4. 
. 


* 


7924 


5 ee en eee, 
7 od 4 4 . of the arc 0 


40 radius. 55 


1106. 5 S area ofthe fu ACD. 1-5 1h" 
; — | * — — 8 _ op 


» . the feder, ie, evidently, 
rer ending the area ofthe whole crc. 


4. ä 


1 8 of the ſedtor, and A iin ar. 
| > - circle, and ar & 3.1416 its cire 


TE 3 and che of che are 21. 1 
: * 55 1 268. 75. 


35 | What is 4 EO 10, 
82%!!! TIO 
the arc 117 
| 450 113.3. 
. Find the area of the ſeftor-whoſe is 9, 
and the chord of whoſe arc in C. 


- Au. ir sers 
RULE n. - | 


> the ae of « feline, fo 
is the area of the whole circle, whoſe radius is equal 
to that of the ſector, to the area of the ſeftor required. 


VMWote. For a ſemi-circle, a quadrant, &c. take 
one half, N cc. ol the whole area. 5 


EXAMPLES. 


1 


I. The —_— of a ſector of a circle is 20, and 
5 arc 22 * eee 
ſector :? 


* 4 


—_— _— W 77 * 


5 * Let r—=radius, = number of degrs in. che are 


Then will 47 X.7854=r* X 3.1416 area of the £ hole 
uraference. | 


2dr "XING rn b 'of the . 


1 the fot 0 eln 3 e 
* the ma mie. And * n 


27854 


A N 1 7 85 rid: 


hal the area of aſeftor of à circle, 7 : * — 


r 


8 


"ME Pate e 


een 


*« 


MW 


rd * 
N ea x 
. - 
4 A* 
ag 
* * 
bw at 


W 
3 5 
2 — 
k * 
* >» 
2 * 
i . 
8 "Y = 
3 
8 
s 
— 85 
„ 
8 . 8 
3 . 2 6 
7 . 7 
8 a 
% * 
* — 7 2 
p 
* by 
85 * 
* 
- * 
„ Ps + 
1 * 
„„ 
* 2 0 Y; * SES > Z 
* * . * . 
SF 7 2 OE > 11 5 D * . : . = a "8 b 4 G 
MBE hs 5 ! 2 XI 56 
* oF - L Y 
* * & N 
3222 : 12 5 = area of 
+ . 7 1 * * Py + 5 
« * FR * % 
4 
A 
% 
4 
.. 
# 
7 
- 
* 
% 
aunt 
* 
ts 21 A 45 N * 
. * - 3; — 
* — * * * 1 
ny — 5 * - 
2 eee S ee Un oa. whe ob ANI. des $ * * 2 
, x , n e 2 . 
3 : — . v 
* * * 
3 ” 0 
1 4 F % 


its are 147 degrees 29 mi- 
1, Auf: 804-4017. 
of a quadrant whoſe radius is 21. 


1 6 a0 


1 55 2 $ 2 A . 
J % + 
L 
* 4 £ * 4 
1 F. 260. Wa 3 of 7 
% J 5 2 F 
1 : = 4 5 


7 1 5 
, 4 N i. N 
3 *. ; 
7 * 
{ 6X 
of * 
o 
PR * CY 
7 
— 
a, 
— 
A . 
Fe 
- 
8 . 
- 8 * Wa 75 A 8 8 , 2 
8 4 wth 1 5 
bu * 4 8 2 Tm 


« 


EAVICHES. * 4 


2 ; 8 N e 
5 : OP i Gr 5 


: . e 
8 * 5 ' 8 "2s oy 
. HE 8 0 r Re N * As Eee 8 


5 
; S o er > gn gt as 6" 14, 3 Fo > 
RR By 9 * 2 


* 


LN m; 


4 


Inf 


* 4 K 
5 s 
3 
41 8 © ; 
5 nd 8 FS - 
hey * — 


1. Foe ney ne 
are with the ſegment, by one of the laſt problems. 
; . :- B e OF, the . 

chord of the ſegment, and the radii of the ſector. 
3: ee guar of theſe areas, 
A 


N 8 „ 3 333 n)) 

2 2 2 : : s 2 5 I 5 r . 7 
- | 1 n e 8 
e | AMP . 5 15 


4 oy . : 3 BY 5 N 8 wa 8 > 
vp 8 b ; 5 K a * 8 5 " : | K FE 
n * 7 . þ S853 * 2 ; k pg 


& ; q f 1 EY 


. The 8 OB is 10, the chord AB is 1 
. what is the area of the ſeg- 5 


e er whe x , 

© 2 4 4 

1 i : 

5 . : 23 
* * 4 2 * 
a PR z = * . 7 
= g 5 £ 3% * + $ * 
» 120 1 AC Y = . E 3 >: 2 
* 4 2 * * 4 * 


— „„ S 


„ 
53 


. 


.# - 5 of 5 a $ b yo 
* * 63 8 5 
2 2 A 0 3 8 
* * CY * * * 7 
5 2 2 ju : 8 
* * K = * = 
4 #; 
* * 


Te 
Peg 
. 
8 
PERET 
8 
- 
o 


8 


% 


— 
. 
$44» 
* 
# 
* 
ar” 


; 
» „ 2 - £ ** 2 — *- 5 N =» 2 
9 N 8 225 * 5 
3 1 „3 13 "> 8 
WS +. J 9 BF a4 
7 — 55 + "Ss * 7 3 WH 
89 ; * * 
L . 1 2 
3 opts Re 3g + as 
| . , „ Xt EO ; i 
; F : . ; 5 . 8 1 * * . 8 £ 
= * 8 N e % & 7 # — 3 F 3 » » 
j > 8 0 a , : „ 0 N 5 . : 
N ee, LN 3 ; „ © ng 3 r - N 8 : 
5 | Is yy 1 . Py ; 4 
oa 5 1 . „ ; : 
; # x3 $A By 1 =; 1 8 Ks. 3 1 N 3 : 
- & 4 a I - wh 8 6 #: 83 2 TH & 3s 8 is > # — # "= s 2 $35 = f a wb + 5 2 - 4 5 N 
46 Sh lo r pn # ? . Y . N -* 
- 3 z « = 8 ; 
EE Lp Oe NE. G — 8 ä 3 5 B : f fs es 1 
LY Fo „F733 n . E 4 2255 1 2 g 4 
* — — . « 2 5 ö a 5 % I Dy f 
” 1 eNOS, £ 1 7 . $4 7 
LS IS. l 5 3. 8 g ow : 
- 7 5 0 8 
< * 2 _ 7 l a 
d * Y ** * 7 7 N 1 2 * 
. ww % * Is 2 
; 18 
4 1 * LSD 
— z 5 . 7 ; * 
£5 
* * 
* 8 ; 
7 
4 w : ; 
£ 2 — 1 
8 ; © 
* 2 —— 
> 
* 
FO 
* * 
+ 1 * 
* . 
* , x 
be * FI = 
4 
» ö 8 25 5 ia 
* * : : > 
* * *. * . * 
— N 1 = . a 4 
5 5 ET IB Ko 2 Ls 1 . . & | 2 2 
EY 8 — 2 = F 8 od 4 We 8 2 X 6 ** * _ % * 8 "I (3 "4 ' TI 3 tab þ WT * i 2 SN yy 5 


n 


rr 
— 
. 


DE OO .! 


A 15 39 (39.23 S area "the & OBA 
'E " J * +”? 4 1 


4 a 1 0 3 . a Ws 4 x g 
OY 4 ; 
3 : « - * 1 


35 ; a 
„ 4-6 Ges S N 


pe Eo, „ 


NN 
4 
* 
* 
* 

+ 

* 

— 

* 


8 Wen 834 33 . 
%%% 3 39˙23 area of the triangle | 


— ; = 8 l Ed bh # 85 > 4; „ 
"_ 57 8 : 5 2 


* uired the area of a ſegment of a circle 
whoſe radius is 24, the chord of the whole arc-20, 
and the . 10.2. A. 28.07. 

3. Required the area of a a circle, 

eee whoſe radius is 11.64, the 

| 33 e eee 


- 125 


io S area of the ſegment 


8 


oo 


— a * 
* 5 E * * : 
SI, 4 8 by 
bh - Lv ' ? 

TE g. 4 it . 

8 hy 2 

n Þ telt“ „ 

i 0 n 
e ? 
* 1 2 Xa n n 
— 5 Te 1 N 5 * 2 * 


1 . What lo . 78 a Bitter of THEE wok 
e 1 
i N 


6 * v L B ear 5 11 5 

1. Add the cquare of half the-chord of the * 

_ ment to the ſquare” ofgite Helght, and multiply 

1 Ges root of ſum WT + N - 
, „ FE ®. | 0 


* „ 2 — - 4s 4 * : 
% : LS EE SIE 
— . * 2 2 Nn 3 1 LARSON OY 
2 9 * * RS; as AE "_ — a N 


* i | 

* Demon. Let e wk wv= Ed, and 22 4 chamete ber 
then will the rule be expreſſed by 2c+$v 
1 AW 2 . oo 


7 . 


r 20/dox:2 2 *a 


Again, ro rar. and bo 3 = 


2 4D. | 4 . 


5 en ve th rake of ber the ſegment; Conleqwanly Iv 


8 VV wb 
| 5d 284 


5 3 5 
the whale frqment; which differs from the unden lere . 
rule only in -= laſt e an ee the: rr he: 
yuired. "Q B. .. X 
This colon. rt aha. by sr. ace Newton, and publiſhed 3 
by Fones, Wallis, and Colſon. ; | 

Some of the following methods are more WIEN but © 
nons of them on convenient in practice. 


EA I. 4 


5 e 3 


N 
BY ; 
e 


= 
Oo 


1 
=; 
A + + 
1. 5 A; Is 1 
- 4, 
** £ 
—— 25 
a 1 5 — 
e 
1 * * 
1 4 ” 
8 
84 | PL 
m, 8 * + 
N . . 
{I * ＋ * % . 1 


t BCA is 40, 
is 10: what is 


8 *;: 
* 3 . 
i; % MSC N r 
SC 5 
" 


ks 400 =/quare of the chord AB. © 


#67 e eee of the height. „„ 


a... 


*;, 
. 
* 

; 

* 

7 


+ 
1 


„ 


8. 
* 
80 * 


4 


6 


3 


* 


„eee 


* 
J 
* 


am, 5 


3 1 * no Tas 71 


2 
. 2 4 
. * ; 2 N . . oe # 
5 % 3 C W 
5 — — 5 $ 
3 
* * * y a £ 2 = : 
* — 8 7 "6 X F 304 $I > ; 
9 F ” won 
5 5 F s 
4 FA + 
78 . = — 
ST 11 þ Wh 7 I 2 
4 3 3 ob 3 LS ; a ** 
— — 
1 
oy 
X 8 * 7 


og 


u. 9 ae x e ee nearly, 


Fes 


ut. 27 TN 


* 


4 
* 
„ %s 2 
* 
3 2 4 N 


% 


2. The Pay 7" 20, 25 yo hei; 
ured area 
* e i | of. 26. 977908. 
| The length of the chord is 48, and the height 
F ofthe ſegment 18 3. what is the —— 12 4. 633.6. 2 


ne eee e 


* 
Z uw 7 
3 8 * 2 oF Ha 5 8 8 5 : 
* 3 8 2 = $2 I 3 #= Rd 8 * = 4 QED 5 
£5 % "A . 
Wal e d ve e 3 * A 4 
* 


* 


* - 2 4 % 4 5.4 | F 8 
8. 2 if n * i 'S 4 8 8 2 
5 4 2 7 | 
; 5 2 Wi, * ” * * 7 
; * 9 8 . * 
f © 2 2 - 
*. 
: * "Ie, * 0 | | — i 
| ö : 3 5 = N 3 — 
= a Fr 92 2 
83 5 
| | 2 7 F 2.” i 
4 2 * 2 4 * * 3 iz CF" *: 1 


„Tus tabts to which this rule refers, is formed of the areas ö 
o the ſegments of a circle whoſe diameter is 1; and which is ' 
ſuppoſed to. be divided by perpendicular chords into 1000 | 

e ; 
| That tho verſed ſines of fimilar ſegments are as the diameters 
of the circles to which they belong, and the areas of thoſe ſeg- 
A ments as the ſquares of the diameters; which may be thus 


Let ADBA and adba'be any two fimilar ſegments, eut 
from the fimilar ſectors ADBCA and adbCa, 2 


* 


— —ä—ä 4 ] 1 — 


* 


80 ME v A TION 


2. Multiply the number on. the right hand of de 
verſed og. V4 . ae 


EXAMPL LN "ag a " 

i. If the chord of a circular ſegment be 40, its 
| verſed fine 10, and the diameter of the Sie ca: 
what i is ang area? | 85 | . 

. ONES 


a 5 + 55 i A 222 — e Her fed he, | - 
” 1 13823 = tabular igen 


N * 


Then, by triangles, 
D e, : 
db::Dm:dn; whence, dy , 
Be: „BC: cen: d, 

or 2 Soup: dn. 
ments are as the ſquares of 
P 
1453 t:ADBA:adba; but 8 V 
1 age 2652 n Har id 4p woe 

ty, ADBA: 3 11 CBz : cu, or ADBA 
7 . £332, Q. E. D. 
New, i 4 be put equal to any diamerer, and the verſed 


ane, it will be 4: v: (diameter in che table) 2 * verſed 


fine of a ſi; 1 N — — 
Then 22: ;: 4 area W | 
* ern N Rng 15 


., 


= 


* - 


4 e 8 2 N 
5 2 $a A 3 
4 * REN Foe OM ; 


5 * 
n een 8 D 
a TE EIT FOR! 3 Fer eee 


2 * 


or SUPERFICIES. . 


1725 "fe 5 889375: 
b R OBLEM xv. 


POR of a circular Zone, the breadth of 5 
15 gone, and the On” Yf its two PR * "i 


. 

ä AE 

4. Add the Grice 56 l the differences of the 
two ſides to the ſquare of the zone's breadth, 


and the ſquare root of the ſum will be equal to the 


ee Me eee. 
: | : 7 2. Mul- 


9 9 


* 


e hon eee Heb 
parallel chords and their igrercepted arcs. 
Demon. of the rule. Let ABCDA be any zone whatever, 
und o the center of the circle; draw. the chords DA and CB, 


and let fall the perpendiculars Des and one; n 
h and mC, and draw the diameter 220. ff ö 


Now, ance the angle CD# is a fight angle, mC will alſo 
be the diameter of the circle, and en will be parallel to and 
equal to half B. Put BY (= ſum of AB, DC) = $, 


and Ar (= difference AB, DC) = D;. then wil 
i Atra=yar+th= Ab er Be. But the tri- 
_ angles DrA and B are ſimilar, and therefore D Dr (as) 
FN —— and 
Seen x . e A. "0s 


+ 28s 


Mat + ee = radins- oc or 255 n 


* J.. as, ab — 27 - ; + $1 


_ 


4+ BETS —S x x DEE” 
as "NO f | ; 
E4 height 


* 


=> 
= 


5 


4. Find the area of that 7 


2. Multiply the f nars of th chard by the ſquare | 
ed e of the ſides, and divide the produſt 
by the ſquare of the breadth 'of the zone, and to this 
-, 1g add the ſquare of the ſaid chord, and half 
8 = 1 ee ee am will give the radius of he 


e Multiply half the fam of the tides by the chord 
found, and divide the produkt by twice the 
RAS of te week} and this quotient taken from 
the radius, will eee ee 


ſands upon the {aid chord. ST. : 
t of the zone 1 
- and” de auen of the 


a trapezoid, ' by Prob. 


ſegment | Prob. 1 Rule 47” 1 
os 2 Foo e ente ates. 
"af fe Hyman; "ad tw re ture of ys 


Re. 
A required. N „J ͤ A re . OD SI Os Vn oe re 
— + HS - ba” SW 2 
5 2 15 


: l f 3 | <a 8 5 
8 ; 1 7 3 1 e r ve" F 
3 J7%ͤ ] ͥ — 8 1 15 W Es & def 1 7 55 
7 OS OR BE oe 1g 2% 8 SLS.- * 8 A 5 Bay . 
- F 2 R Ak 


4 

4 9 8 
TA 3 wt * 

4 IN! he © rats PLE? 
x = n 8 
* of 2 "as! * 
8 
. 


ae 


| area of the zone © ABCDAT | . hg 88 


0 a 5 8 5 ; 10 
3 . * SY, 8 22 N IT JE: : „ 
Sz * * Cc 2 * 1 1 8 , 1232 


88 


os N 2 
A _ 
. _ _ — — — _ „ 90 
8 N * 2 3 2 
* WE * * : t. j s b 1 > > EY 255 a = + 4 5 
> 2 * EA 


0 


n „ * 
mes the two ſegments are equal, it is evident that the double 
N to =_— CD Wi 


£ ors lrg ene ee E. „ 


Cu . tilnct itn mon coremunt. the 
; r to the breadth of the zone, _ 


_ _ and the height of the ſegment will be / AB*+jar* —fAB. 


- Ceroll, H. When one of the ndes is the diaineter of the 
| arcs, the chord will be Lan — and . ol the 


e ee . M = Net e 


pn 7 35 * 


. 3 n py 7 SS. - * . 2 > 2 ; x N 
* ; * bY $ 4 a 1 8 * 
by . 2 5 ; ; . wt 
: . * * . a 33 wat 5 
0 38 8 3 9 - 


* * 2 
4 — 1 - # N 


— ” 
; Tee 2 . 1 
e £ 
* 2 * \ 6 = 85 vey * . „ 4 * 
8 1 3 : 5 1 N x % $5 X * LES Es * * 
wv > Pf 4 1 A 1 * * Y * D 
5 ” 8 f 5 9 
+ of 7 2 : is * *: 1 , bs 
a, 


e 


ig . FE 3 ; ” 
1 7 i 1 2 7 
Ev = a VE 8 3 * a =. . 
1 8 y bh > 6 3 1 8 * 
5 2 5 1 n 1 4 > , 8 
— A 


— „ 


ie 


. 
: 
4 ge” I" . 


— 


e n x 


3 e 


5 - 63242)17 %% Foe: 
126484 1 e RO SE76. BY 


V. 


= + : 3 * 0 
r 


Nn 


eee 


„ . : 
"% * 8 83 
* * 1 n 


* 1 
— 
o 
as * 
« 4 * 
4 
nk & * * 
wah 8 
2 « 1 
1 3 CRE Poets. " 3 * e 2 1 — * 5 FI. 
0 Gn e EY s 8 4 * K * a 
. 1 2 * 4 * 


* * 


— 


= 5 - M 
2 * 4 
by 
2 3 
» L 8 
Ww ke 
5 BY 
24 
- - 1 
p 8 
4 8 
8 " , 4 
* * aA. 
N „ 
9 8 8 
F a D 3 
a * : - * wr be, 
4 3 £ 
bY 5 - j 
8 Ka 
[ - 1 3 of , 1 
} ; n 
8 * 5 
1 ; "Sy 
* 1 Ky q 
« ; , % 
4 
S 1 r 
* s 
i . * 
G 2 o 2 0 
i ENS. 
* f 
E J 
& : 1 
-, 5 2 
; | 1 N 
. Bl $ 
\ be ; * N 
1 . 
F 4 
3 : 41 of . $28 . 3 * $ 1 
"RD ; Er 3 8 a 2 5 ö 5 8 
1 4 - J * $ Ef >, . | 8 
i , 8 2 * PF; — 8 > i; 22 8 . . 1 _ VG 3 1 X : r 2 7 — N 1 4 6 * 
* wer WI 8 20 3 * 5 2 x 0 — 8 2 2 
| | 8 f 4 ; > F” 8 : * Ws 8s or 0 e a 
4 * C3 1 8 I 7 £4 X = 7 N FEY F «= het os as of & E I 
. 2 ix 5 ON e He 3 7 5 — F * * n +; * 4 5 27 = ES Re a a >. 3 
4 . » ; 


- 
> s 
7 
7 "4 3 
1 
* 
i * 
: 
- 3 ; Wt ee Rs . 
e err Sr ; 7 x 
* 
by 
f 
* 
Et : of 1 
. 
n 
„ 
S 58 
"Hs 
2 * 
ES RS 
Fr : * 
A —* *. 
„ 
e 
* : f : w . 
n * 5 * 7 $ 2 
* e 4 3 % 
S : . 
3 4 1 3 . 
1 1 5 = PE. DAE 
— 
x 8 Fs, N I * J y T 
= . # 5 4 Wb « # ? — 
n be : Fe =, 
3 = P . 
1 ? . ; 
; : 2 * 
* * * R ; 


UA * 2 1 * 
* 
* 
. fl : 2 < | 
„ & ; 
* hes * 
- 
4 " 
* 7 
= * n 
1 * 
* & 
1 4 8 5 
: 4 ; 
5 \ - 2 p 
4 ME ng 3 — F 3 2 
a, aq . ho * 4 1 2 * * 
3 8 2 2 8 23 . Res 8 n 


r 
1 


err 


4 
deal fyment for cog. | 
; ' 8 C ; f 
r for 020. | 
L x TY . 5 ? 4 = 7 
K z 
> 2 5 SIE Wh a * Sn i 
ot 1 WE 1 . 5 9 
2 8 I as W 
* — ö : - - : 
| * 8 - 
1 N * ; 3 5 8 0 
c . | *. | * 1 
; I 5 = 3 5 fo =p : + 5 $ | } 5 
* D o i = ; 29 
: 2 E — LEVIS - 1 4 : : ES I 
R 00543856 = ditto fur. oa gn or .o25t 
- 
Bj ð 3 ER FS diameter. 
* 
ST 
ie fs. + 7 I 
775 | : 26= : breadth. e ee, . 1 8 157 8 ar e eee 3 Es — ee. 


— 


—" 


5 ES 
* Nat 
4 5 
o * 
2 7 — 
# 4 Fy : 
M.- % . ry 
* * > 
8 
* 2 £ * 
* — * 2 2 5 
* 4 3 * 5 L EDS HS 8 
3 ** 8 =D 4 7 - 8 T 


greate ade is ä and the 
* — 4 
395+-4399- 
3. One end of a circular zone is 48, * | 
is 30, W 13: nal yearn og 


o * 2 * 

. W 

Wes 
8 * | 

a n 
7 5 * 4 7 5 e 
N . $4.56 3; 2 1 8 . . I; 
* 3 * 3. : 7 q q * 7 * 
; r * 4 3 i 
2 Ne 


* 
25 s *s 

3 8 
33 


PROBLEM: 


To find the area of a 3 ing, or the ſpace 
2 between t circumferences g baus concentric 


* 4 


% 1 
oy 7 * + 4 * 


e . 


Multiply the ſum of the diameters by their diff. 
ference, and. this product again by 71 54, and it 
| will give e arca ee. 


EXAMPLES. "SY ; 


The diameters AB and © .ar0-20 and Io: 
required the area of the circular ring, or the ſpace 
included between W 3 eir- 


* 1 


* : > — - 8 5 4 * 
"of 


„ * E. D. 8 55 
 _ Coroll. If CI be a perpendicular at the point C, 8 — 
n e e ee eee © 
Rale 2: Multiply. half the ſum of the cireumferences by hall 
Ne Tl Oe TNT? 0 tOT guy Ge. - 


a” * = = fow of the Hiameters.. ; Be 1 
* TIE of ns by BE 25 5 


7 
* 
7 


— . . 
137.4470 = area required. | 
2. The diameters of two concentric circles. are 16 
and 10: what is the area of the ring formed by thoſe 
— . ' hs 122.524. 
The two diameters; are 21-75 and 9.5: required 
* area of the circular . "COD a „ « e 


PROBLEM XVI. 


To find the areas of Janes, or the ſpace? included be. 
u the ee arcs py o Eccentric Fireles. 


we et =p 


3 1 % 2% 
by 


be. 8 e 2 e RE . 


* 


Hai ens 
lane is formed, ee e 


- P ; * o 9 J : 
$14 c 7 7 ra 4 *E x 7 „ 4 = 4 J 5 1 1 5 
99 43 x 1 SF WF = oy * J 4 1 4 Per oa" af : * 
* 8 ** * * 


4 AS” x 
% 2 
1 3 A WI 2 2 * 
— W Le ha E N , 7 Pj Wees F 2 : n 
=— 5 8 « ay. 5 * — IO 


, „ Whoever wien to bei acquainted with the properties of | 
| lanes, and the various theorems ariſing from thaw; may con- 
' ſult Mfr. Whifton's Commentary on Tacquet's Euclid, 3 
30 


* 


5 * 
. 
F 
« 
* 


* 


r 


A „e122 ». —jͤ— 


I 
8 
— 
5 = 
. 5 
* 
7 
1 
£ 8 <a zh 
* 8 + He 


5 N 
55 
2 
8 i 
* * 
8 
— 
7 
v 
— 7 5 — 
+ > 
o - 
* <* 


7 
- 8 — 8 4 R a > 
. * „ * * — EU —_ — = » —— 
4 * 1 1-4 
= * 


_ The following property is one of the moſt curious. 
If ABC. be a right angled triangle, and ſemicireles be de- 
| "&ribed on the thresfdes s diameters, then will th ſaid tri- 


Sci 8:5 OP Pn 97 Og 3 I NI + * 


ITY Ig” 4 m eee e ro EI 


be v N 
ee N * 
8 ** * 8 3 Ke 
FE 4 Nen Bo Res NE Ls 
a 5 Ferry 15 5 S 
1 * 4 8 * > a. 1 
* ; a . 
; * — — LE) 
r i ; 2 
8 ; * 
; x EEG. 1 5 


* 

2 

3s 

a 

2 

N 
% 

OY 


** 


—. 5 hos 29 bo — — 
"$6 The chord is 20, IS the b = 
ments 10 and 2: required th& eee, 
PPS. to Co EDI Ba LS ped Au.. 128.522 
the chord is 48, and the. heights 
18 and 7+ what: is the area of the 
ee I tat ity anne 1 405. 1 88K 


% 


} 
x 
1 


— 


a . ::.. 5 


22. Add theſe areas together, and the ſum vin be 
EF equal to the ares of the whole polygon. - 1 7 
3 . 1 69 r „ 


_., _ GBE= 30.5, An= 11:2, — 5 


RN” FD = 241 27 5 =4 — 1 


j 
'! 
* x 
H 
1 
14 
. 


5 


8 


* 
vo 


"6a AUS on te 4 ASS» 
1 * * * 2 2 a 


* 
o 
- 
* 
* 
* 
* 
* 
. 
* 
. 


— 3 45 
* 
ann _— 4 
get pil þ, 8 — 2 
? £5 <ahg 9 W 
5 $i EN 4 
— 2 
1 
9 + 
7 * = 
4 52 ä "W _ — 
— 


When any part of the figure is bounded by «Carve, the 
F Ffw Tron 
ole. 1. Erect any number of perpendicular upon the et 
| baſe, at equal diſtances, and find their lengths. IS i 

2+ Add the lengths of the perpendiculars, thus found, toge- f 


— 3 e 855 
ain give the area of that part of the figure required. N 5 


a * 


e ̃ T nes > ee ke 4 PA a 


Rue 


67. 10 2 


1 x Mes 


8 8 


f 


N * 


1 


of the: 


e 


2 


0 . 5 


„ EE? 


Dr rar nee eee et - 


A 05; 4 es eps RS” 
- 4 % 
7 : 


. 


4 
: T * - 
- 


** 54 EN a ene P | 


—— 


— — — ˙ TRUSTS wes 


r 


e eee eee e PA eee eee 


II" 


BY 


By 


= 


8 


* 
5 
4s 
cs 
. 
0 


5 ; 5 ö "x 6% , % : 8 5 Ro ed ; 'L : £ bg, Fs 
955 A 5 1 8 85 5 1 * 2 : * : 
8 2 8 2 y "% + Ho 2%," 1 * 2 * ae 3 75 £20 3 8 PAS 4 7 © BY 


5 * * 
14 "4 _ L 5% . 44 ” 
5 Fs z 2 f 18 AS ” ** 8 ; ; 
* J BE her = = . Vac 3 
q : 1 N 5 
8 4 ＋ T 0 ” 
> 2 8 1225 0 * 
2 * 1 
Fe $4 * 
* . 
* 
” 2 : IE ns, 1 : 
© * v N T © 77 1 . 
N * : 3 = ps 
$6578 EZ . EO . 8 N 7 WM 
f 4 2 4 % "gt f „5 2 9 
«I 57 E . - 4 > : 
» - ” - 2 VR "5 - \ n 4% * — 


* 


A cone 1s 1 Aratnos” 


8 . "IE A 
: ; N 
5 . 
T5 : ; : A At 
* 1% ? Fi = 8 5 7 * 
; © 5 3 ck BY * i BE % 
« * ee * 
* 2 K 1 
* % * ue. LS, a 
- 155 * %* i 5 8 
EF 2h 8 . * 
* . 5 


o 
. ' 
| ” 1 
5 oy Ip ©.” Bn 
me - X * 
* 3 
5 6 88 | 
2 8 4 
* * 7 Wb 
oy ; 
7 „„ „ 
£ ; 
3 4 


* 
& 
* 
£ 
vg 
* 
. 
* 
: my 
* 
* 
$4 0 20 


2. The axir of s cone is the right line about which 
Rr W 


* This is Euclid's definition of a core, and is that which it 
| Is apprehended will be beſt underſtood: by a learner ; but the 
following one is more general. 

Conceive the right line CB to move upon the fixed point C 
| as a center, and ſo as continually to touch the circumference 
of the circle A B, placed in any poſition, except in that of a 
plane which paſſes through the ſaid point; and then that part 
of the line which is intercepted between "the fixed point and 
1 the circle ae e dee clagtg 


* | 4. The 


. 
+ 
* 
. 
- » 
* 
” F £ 

* 

* - * 

* * 
_e LEI * 8 2 ** n 1 2 * ** - r FS $24 


KI 


fuch plain 6gures as 
a cone. 

the revolution of 
about one of its legs, which 


<> ED cherry 


I 7 
, 2 + #* 
4 4 2 8 
5 $5 * 
* ” 24. ret; 2 * ** * 
8 N 1 
GE 8 1 „ * + BY 
93 
* 8 þ W 8 : 
©» "S 27 : We — 
* „3 : 
1 Rd 
. 5 3 at * 
52 ok 
* 
. ; Ls 
& of 


Wi 


«5184 


Fs . If a cone be cut by a 
its two flant fides in an 
be an ellipfs, « 


bo If two lines 
eliphs, pe 


* 


- 
þ 
- 
Br gt 7 
* ne bo, A 
* _—  — 


* 


e wa; 


# 


P 


» 
2 * 


— . 


ordinate. 
is 1 


of the 
will be a 


N 


. 


e 
. . 


* 


lane, which 


: 


18 
that part 
TNT the 


e152 
| to either of its flant 


Following ones; wiz. a triangle, acircle, an 
Pr gags but the three laſt only 


14. The abſcifſe is that part 


of-che axis. which is 


contained between the vertex and the ordinate, . 
.* If a cone be cut into two parts, "by & Bs 


which being continued, would meet the 
cone, the ſect is called an hyperbola. 


a bee”? * : 4 
757 * : >" 8 ET * 
4 * £ 1 E # 1 
. poked IF * * 
At Y 
8 . 
a — * 5 * * 
5 A 2 © $85 pb 
* * = x 72 * * 
* 7 5 3 *: * 
** 1 3 F 
: 15 * 83 
WP N 2 Oy Ta 
2 188 
Led > , if 
s 2 - 
q & 5 
Þ Z 
A 8 3 % FA 
5 * : 5 7 E 
; CCC Wer ts 
3 , (EE 8 2 * 
F 
2 
p 
» 5 1 
ke, 3 1 1 * 
# I E 5 . 
- * 
3 N 
4 


26. „„ mae of ach 
2 ax e eee 


On. 17. Te fe ate diameter is a: 


EIN 


: "yy 
* 
- 
75 2 
2 
1 
0 - 
* 5 * 
W 5 
3 
* 


drawn from the vertex of the cone to = benen 


Aris. 
| 18. e e n line drawn from a any 


5 


and the 4 
that ordinate 


8 * 
* 8 
8 by 8 


FFF 


int in 


— he to the Waere diaddets; 
[ct 1 3 intercepted between 


oO, 


8 in this 


to be generated together, by the eee 


All the figures which can poſſibly be formed by the cutting 
of a cone, are mentioned in theſe definitions, and are the five 


L an eilig, 2 
are * 


'PRO- 


I'S 5 
8% has 3 


8 


* 75 


4 ; £ 
3 lh x b 1 


b. de the traniverſe diameter A Br. che conju- 
e De, cp &, and mp In = . 


nnr nt 


- 
op 
hi 
FT 5 * 2 2 51 7 A. 

SS > * o = 1 © as 3 8 

* 

* 
* n 


— 


e „e 


3. From 1 
Per, Por, &c. cutting Rr in the points Por, rs dec. 
and the ſemi - circle in 2, 6 5, &. 

4. Join Or, Or, Or, SST ok ab os 5 
5M, Silt, Kc. parallel to. the conjugate diameter CD, 


and they will cut the correſpondi ag lines Or, Or „Or, 


&c. in the points m, u, m, &c. w ch are in the cir- 


cumference of the ellipfis required. 8 
EY 1 0 B LEM n. 2 — 


In an ee, chews of the four following terms 
Zeing given, 2 tranſver/e . conjugate diame- 


* an eee its abſciſſa, to find 2 . 
_— 1 CAS * 1 5 
Wien the fe, conjugate, and 2 are 


. . 45 * 


h = e and 2 the —.— root, 


eps. Q E. D. 


> „ "= \ a—ableit, 


———_— e Then will the general equation 


Ee ke hh ht Xx 


n 3 © 


he 


/DBC, the' tranſverſe 
meter OP is 


- 


*, 1 * F : » 8 * 2 : 8 5 2 s . y 

2 : t 

FP. * % * * 

* 4 ; 8 3 Sn y x RA a wu A . * 3 ; F #4 Bf 84 A 

A SOR BY COS VL BBD SERINE $i, 
* * | — N e ing : 8 5 | 


* 
K 
8 


+3 - 
IF A 
5 wy 
2 g 
* 
* I 
1} 
| . 
2 
4 
4 > 4 
* 
=. * 
75 
\ * 8 
** 2 
* * 
L o 
2 
[3 


= 5 ! ? 2 1 +4 + a Mc N p 1 8 8 7 4 
1 ps ; = et 4 - b on” { 
5 Aon, to find the alſciſſa. BB WE oe 
5 ; | 'S ; 25 1 6 3 „ | 
I 2 * - a * 4 b 8 : . £8 Ks. 1 > 8 CG a * 5 > S my * 


* SY ve 2 Po 


= 
. 


* S „ 8 N 2 * „ * 
. 5 N fl 


5 U BN FE; 821 


A 


36 = = abſciſſa I R required. 


{ 2. What are the two abſciſſas' ts the ordinäte 20, / 
ng 35 and 2520 . E 


oth 


n 
R * — * a 


% 


1 


n 


1 


ry E 44 
— 


N . * x « : 2 . 
3 V 
er rape: * e ks e EXAMPEES nn e 8 1 1 3 | 
[0 8 : 4 5 , | #3 Ne 
: ; qt : \ x a £54 4 1 4 N ; 


— 


#: * 


> 1% 


* 


r Yo ayer rc 


, The ualheit Malllo@2/ 23 45 £ 
„ BF CLI WB 8 „ SLES AY 3 . M; | . 25» „„ 4 


$ = 
** 5 nn 
Y & g 
ZA f : 


7 * 7 
* C 
K* 
* 


RL EL 2 Ip * e 


: * 
8 +1 * - 
LY 
wy 2 
* . 
F * 
», * 
i . f 4 * 

= * 4 3 1 8 7 - "1 1 2 1 ; 2 PI L 5 

of 2 LY o& x "5 2 8 6 4a . 3 = gh 4 as 2 2 a "TR "O44 2 . 8 * * . o 5 


ora? 19G. vag 1 1 L R. N en Ae 


ws * 4 1 2 


ai the ſquare root of half ihe m of the 
2 


222 224222 8 = 
T 2.4.4.6. 6.8.8 


| <llipſe, as is ſhown by the viiters on fuxion, | = 


: | tion) pe / —— 212 


* { 


2-2 "when -24.4-6 


the thros ang terms of this fries dir fron th theoe fir 
| terms of the former only y f 3 and therefore the rule is 


” ſhewn to be an approximation. & E= 
Rule 2. Multiply 4 the ſum n 
er Nees. rere ee 


{ the Ci 9 * from the laſt rule and 


22 e eee 


then will aha ar (RBo 224 0 ot 28 
. 2 . f 


1 
Note. If a = ſemi- tranſverſe 30, « = lwi-conjugare ©, 


znd x diſtance. OF, of the ordi E from the center 
and x: = 


. * es 


40 e. E / | e e Fe ae hos ig} v AI" 
1 1 ON oe 3 
= * 1124 DN A 3 5 > * 8 0 8 5 * ruk + 6 li hb 


We 28 
| eee ee and ir will by 


1. 


# 
* Ld 
* 
1 
: * 
* 
: 0 _ 
4 
5 ht 


N 4 1 4 G 
8 & dS N CPC 8 N i 4 
— 2 N #3 . 8 a > br dee Ces * 3 — 


: * 3 * 3 | 
JJ. $i 1 


4 F * 2 2 . po 3 
1 So g 7 


po eee 4 


* « 
9 8 


3 
* 8 * N 4 5 i * * 1 5 13 


e 
* 4 * 4 


V 
wa * 
wha, | LE E 


1 
* 
1 
5 

whe 
AT; 
4 
* 
0 


% 
FOES. ** 
4 R N x N * N & we N 2 
. , + . a BY : _- q n "8 , = 
Vu : * LA wo" $ * : 5 
8 8 wy. 8 IS OP. Ce ot he ALY i 4 2 1 OE FER $4 . $a ed 
<7 A * ** . CSF, oF ws et ( 4 BEE ENG 5 g * HV? 2 — 14 1 
«Er PER > 5 8 „ ob 3 F oe * * of A Fa n 4 
7 7 3 : LR $4.8 5 Tr . 8 : N 8 8 8 5 Net 
: 78 f 44 wp i 
i 1 „„ TEAR no YT Pu ny ot ET EOS " 5 ; 
* Pj 4 of ta — * 1 LED * e „ 4 3. 4 da * 7 e * 1 2 5 i ' - > CE 
f 8 F £ 2 . * ous Go 
a 8 4 + f 2 
: 4 : 
5 4408 e eee, 
x * d - * i *A.- n . * 
oy 4 5 * > 
J . 
a 5 5 a 3 . : 15 be 
* NG = N 24 e . * : * £ 2 4 [4 LE? » 7 } 2 
a bg S's SEES. 
be + 7 5 by * bs 5 g 4 % i 5 
* IE 1 * * FR 1 122 . 
- 
23 £0547 s i WOT » 
EHP * 1 a es „ 3 13 
Wen e ns 1% Mol RE ag 
228 : . 8 ; 
+ * 2 RA > - 7 N + IF + E % : 
I 2) * 
X 8 . % 
_- W A 2 2 * 4 th „ * 4 - i; 3 
5 ; 25 _ It” 4% : 5 . * 
1 + . 5 K * * * 
* 
, 4 6 * 7 2 * ee 36 ©« "We : 2 $A 
2 : * 5 4 . > Wes 8 5 N. 8 r e e 5 
1 * * Ret . 4 9 8 Fra 8 
5 * 5 8 WF, * 7 - of ** 5 a <7 4 
ry; Pt 
8 * HS . — 2 $20 ; 24 ; Fs + 2 to 4% I £ 1 73 5 1 . * 
x m A : 3 X g * 
628 27 e 8 e 7 4 8 
x Y "= | 2 LW a J 0 
— * +: 0s + Þ n * r 7 8 
$6” a . 5 9 2 13 8 I * 
EF 8 . GEES le 58 
g 1 * 5 = q 
*- — , $4.8, 2 : 1 1 
£4 0 . BY y es E 
; We 7s BENE 1 55 5 N * 
* . * 
4 ik 54 Cs N * bl rl Or es e „ eee a 98 1 1 Lg 8 88 ERA 1 55 8 8 


221 a 


. What LC ee 6 
„ and the conjugate 87 


339-2928 = area. 


* 


r 8 the 


the prod 


conjug 


: 35 # 3 1 * N. 7 
* * $- " 
d 3 2 Bs, N * 4% AE * 1 3 
o MO Oe: 5 . 75 2 be . 2 
DE | Fe 8 . 
« AI aA MPLEs.: — | 


* => 
2 . 
83 5 


3456 


2 
7 


N 


* 

2 
1 , 
n ES 


BE 
22 fs 
$3 7 


* Me- 
” 
92 
— 
* 


the 


. 
3 
» 


- 


455 5 ee e pes nn En + lg 


e RULE. 88 | 
T Divide the heig of the . 
the ellipſe of whi e and find, in che 


table, a citeular { t whoſe verſed fine ſhall be 
| equal to this quotient ;. then. the ſegment thus found, 
and the two axes of the ellipſe. bein multiplied con- 


A WOO OY quized. , 


5 at 8 


N 
. EE , iN 4 7 4 * 
. 


en 
AT AG ro, andthe axes TIN 


351 and 25 HELL 


. AB 2 hb . 
jugate CD= e, W then. by the property 


of the curve we r 


9 » {1 n 7 
* 


of the area E AF A= . But 4 


Were bn ure f of the corrſpon- 
ing circular ſt whoſe yerſed fine is », and diameter 2. 


Let the fluent of th hoy. ſhelpdiee r 
and then tho fuent of —— x 4 * will be N 


— ˖ 8 

| Corell, The ellipſe is equat to a cirels. whoſe diameter is a 
TE ns oe rn TE” 
| rule is formed for the whole ellipſe. OO 


"(3 $ XL 1 7 F + Y | 35 


area of an elliptic ſegment cut of | 
to the. conjugate axe, 


| by, n 35 e . . 


2 py (fy ON IT IR? 3 Fe” 2 mit ah '*% fp Re Re ö r Wl IF bs 4 r 5 © 5 rennen * * D 12 <& 
* a N FI ONTO ; BR nat n S woe ade a l 


. le the ine of de Ede bebe! 
2, From c bt of vP=to the parameter, or a 


third proportional to the go 
dinate/ 7 „ Wenn 2 


| Take any num of) c, c, e, Ke. in the | 
une CB. 8 mber f points diſtances P, r 
P, Sc. 'deſcride the circles 77, 505,505," Kc. . TY 
ting 2 Poings . Gs * Se and CD in o, 
9, 0,4 Ke. „ 

4 Ch 8 mom, Kc. parallel | to AB, 
3 1m, 3m, &C. parallel to CD, and the points 
2, u, , &c. of their interſection will be. ſo many” 
points in CEE OG a YES: — 


Fe) 111 1 8 i E. FA, ONE 1 ix CURLS Sy . : 

42 a 2 BE L. E M vn. e 16 : 

4 7 2 20 3 
axy three And Joo 2 n 


Fed Nenn FM "185 * 
* n TINS e 5 A 
"RULE+ 8 Fre: : 1 5 
any ! is to the ſquare of irs 0 0 
7 © nnn its ordinate 3 or 0 
e quare root or. abſciſſa is to its ordinate, 25 a 
«is parrot RE HY bete rr ontifate. 


1 2, 2 WS” i Ul 5 
_ 
*. 


* Labs. 2 ard n . 

Then eee circle 19x Pane through the point P we 
ſhall have vs | proportional between & Þ and v; but 
vs is equal = 0s. [therefore 25 X ve om, or px = y® 


for” the: wom ks 
+ If and X be 


. x 8 
e Py ad 3 
e rquarion'of he care will be * 

l a | 


n 


. 8 


Sanne eee 


* 


1 
55% . ks 


| Et EY wag” e 


. df the ſquare 
, and twice the ſquare root of the ſum 
1 E 


P 2 


V 


ordinate V Þ 2. and its orditate. 'H 


SAL: Sr 


. 


* * e ee fot ty Ah 4 . 


% 


4 q \ 
n 8 1 ; 
” * 8 8 N 7 4 2 * 3 4 "> 
pie). Fs 3 8 "HI 8 8 8 * 4 3 SEE Fs 7 4; "I 


* 


W e e EET 


* 


% 


Ae 4 122 : 1 Wi 26.4 


i 4 ap 


< . 9 8 : 5 
K. * h *. EP) 1 


4 . 2 
. i ot f CE. . a4 7 3 
1 Eb, LEY G5: wh 95 pot Þ : 3 1 * * 2 1s - 


the and 4 of the 
dy the height, pro. 


U L 
- Muktip Ae bes 


ee eee 


» ad eee 


— 
LE « 
3 5 1 
4 
J 4 
. * * 
I +... 
3 3 


i | 


5 : : 5 4 bo 5 5 0 15 | , 
=. 8 2.7 34-67 8 HRS F 


Therefore S Fee And conſequently c —- 5 


3 VI = he e rt the ſame as the rule. C. E. D.. | 


9 
Wh =» DS n 5 J — r & wm, 
SIS -- _ 


[7 FEE wh DEE xy = gib ef the arc 't 


4 


6.4 975 


5 * Demon; Levi=s' on and the parameter = =7 13 
5 Then p == or pa y by, the nature; of the curre. 15 


A — * 
"2H 7 


- 


ng . e INI =2AL 5, andits gu- To 
"ur SP Rk , therefore — #; xn ={ ag. | 
ED r een tenen. wg Free "3 


eee OR OE ure. 


5 * : + 9 4 
Le⸗ = 4 2 


e eee 


= - 
1 
*3 


N 


P 


*. 8 


day tba rr 


39 


Oe 


nv ITN 


IONS 1 wh 5 + wad 


1 7 „„ 
£5 £4: £0 3 * 


* * $13 78. 


& Te Ri 36.1 12, and the double 
baſe 387 what is the area ? 


bs, 5 | 3 2 * Se * 07 : "7 1 % ar ly e fn, A, ws 5 A 2 x; 


n . E . FT: 92 . 2 TT . * 


- Divide the ends: 
of the fruſtuny by the difference of dhe 2 and. 
this men ee * 5 of che altitude, will 


5 J ᷑w Gy 4% $44 e 
| EEE / ¶ ( 


Denen. Let D GE; 42, and r FM; 1 1 
Then by the nature of the curve D-: : 


; _aD> „ 
5 e n: nv x 


* vi; F \ 


" = area of the fruſtura, 9 . Do 5 8 


of : 2 


ret 


* 


- 


=. 44% OB LOR. Yo F 
2 0 * 2 193 £7 244 


WY yes 
n 


«43 ++, 3 2 
3 2 
wu * . af n 8 5 4. 4 *: * * . N 


5 216. =cube of £1. 


e 
e | 


1 


3 3 * ; f ; 


1 


2 | The gester end'of the Huf B 


„ . 7 . 


the Teffer- 


ads 20, and their diſtance 34: what is the area? 


7 "+ 
a oaks 


WIS 


Mt RO 


2 


1 


* 


— eG BER 
. : 


— 


S 
"77 ——_— : 


112 1 cif yn 0h 7 


= Biſct AB in O, and fa Owl the radius: 

OC, or OD, deſeribe the circle Df CE, cuttin 

AB produced in F and , 200 O08 Points will ai e 
3. In AB produ 3 

2, „ Ke. an From Fand 7; =» centers; with "4 


the two foci. 
tances B and Az, as radi, deſeribe-ares cutting 


* 


_ each other 1 in. 7, , . 1 3 CIS 
- N * N RE + 
.» v 
Y 
* + * I 
. 
n 2 
— — — — — — | — 
2 N 92 £ 3 B 5 


5 The ſum ofitwo line a Som te of an b to) - 
any point in the curve, is equat to its tranſverſe diarneter. In 
F drawn from the foci of 
n hyperbola to any point in the curve, is qual to its tranſverſe. - 
diameter; as as is ſhewn by the writers on conics. But the arcs. 
| each other in s, s, &c. are deſcribed from the foci: 
Fer, and with the diſtances Ar and By, whoſe difference is 
_ AB, and 8 — n 
_ hyperbola. 


: + Through. 


* 
* 
3 
Ts 
* 


2 
4 


2 IS vo: * L 7 pi 2 5 4 
L 0 * 7 ; 
_ Fa * 1 1 
g . 


4. Through the ts 5, 5, bc. draw the 
curve B, Ed ie will de 898 required. 
5. 1 ſtraight lines be drawn eo, 


_ the extremities. C and D of the N cog 
will be . — a Gnually to the 
— * to the 


curve 


Tnan þ EN any” three. be for; 
terms being gi ven, wiz. the tranſoerſe and ate 
err a an. erdinate and its. abſciſſa, to find the 


twice AC is 120, the conju i DE 74, and the” 
abſciſſa A H is 40: requir the ardinate F H. 5 


1 
— F : * 


5 5 Is 6 OO. 3 + By 


. * ps 
0 "7, TRANG * r Fe 


« EY diameter, c — conjugate, b 
wa Dor 8 of de cure is. 


* 4. 5 1 * 
- - * 
; 
-_ m 
1 — 7 


< 
4 oy 
1 * 2 of 
A 2 8 * * 2 4 x 7 o 
5 = 5 - we 8 3 3 + 3 n P 


217 9 — Ly WA Fo 


7} £0 E 
wy ; i 
f Y — ? 
nf ee 
37 þ « Mes 
59 ö 


Pr 


45 1 


* Yo 1 Ty 7A - | > 7 
ö 7 1 5 


2. , 3 * 35 $ 2 5 T Y * E 7 
* * * 3 


3 wes N 
* 
oc 
; ; * 
* * 4 

5 42 g 8 1 
5 e . 
2 * 3 ; 

; & + 

3 * 


p e 


5 "FA wdinatt FH _ 
2. The tranſverſe diameter is is 24, the .conju 
21, and the leſſer abſciſſa 8: what is iz ordinate? > 2 
ET et 224675 Thx e A.. 4 $6 . 


EE e „ £35 . "Pg, 2 45 5 


8 4 . 5 
8 & 4 48 


— EIS 


* 
* ſe 


a , 
/ * 3 Ho. Kt FLY #.+ 
3 bY 3 


5 * 


274-1448 
* 


* 
N 
5 
» 
EET 
hs 
. = 
3 
| - 
'F 
5 


_— 
* al 
2 
8 

# 


a, K $ 
r „ 
2 1 


r pa gt 2h non, 
2 CCC 1 
F 44... ld. FA = > * wy 1 _ —_— 


I ad LA 


8 - 3 * 


* 3 No 1 5 "Ro 5 
. — 5 7 - * * * 5 — V - 2 N 4 
a 1 . 3 FA J 2, 1 { 1 2 4 ant _ 1 T 
®. 


WEE + 3.3% 
+ Fi TY N 
: #4 {< * ein Py 
$. l ; & V 
* * 


EXAMPLE 


LY 


* 
2 
* 2 


9 


2 22 + 
A PE NY 


* 


V „ 


* 


4, 
CASE 


. * 55 a ; R U L E.. BR 


3 2 r 
e axe, multi um 
quotient of the abſciſſa divided by _* Sack i 
7 2 — 
Parameter, and m um uotient of 
— vided bY Ah 474 0 
8 2 0s, tha found, add 15 
rimes the parameter, and divide the former by the 
latter; then this 2 SS 


arc nearly, 


e 


' "2, Ta the dyperbols GAF, abotranfeenſe diameter 
twice AC is $0, the 60 the ondipace 
H 10, and 2 . A. che 


EY 
bla of the arc 48. = ot tpn 


—_— — — — - ” FM q 
5 b.4 „ 6 2 


— fi-ranters a, c = femi-conjugats 
5 N Then willy x 31S ga 


pa. ny te. 5 levgth of the | 


11214 


arc, eee, eee e 
"Ine =L IE 


6's ff in. on 


— = pave 
: ey Fa 8 1 2225 22K * 7 — 


„ - 
* 7 6 
"op 7 * Ft nt un ISLES * Code 2 bi "OM * | _ 
4 OY 5 * Ws E ve 6 008 © * * * wt . 4 * e 8 4 
d 3 => yp e e e wk N + £ BO 3* MI, WE v ENS ö 


N 8 5 


very nearly with the three firſt terms of the former, and there» . 
ae 


. 


8.0) 2. 1637 5 80 


Oe 


202704 © 


I ee 


3 N 2 6 "ap 


A wet abt b poo: wang 
e . 


NF * * . ; 1 * 


0 $a — 


: 4 : 5 W N A+ 8, , Es 
8 * . YE + Pl 5 e * 2 2 
Bf 


; : 2 
FE . N 8 = es Ko 
CF 3 obey * 


e 4 1658 nn * VVV 
3330 | i, 


eee dr or Ae 


he. 
3 
5 
8 
— 
0 
75 
ikea 
* * 
** 
** 


5 313520000 jo 
„„ / 


1 


1 . 3 of the arc reg 


ö > ; _ £2: & i967 . e f 
£ . 4 3 2h 3 i ung 5 Lt _ 
- 3: ag . P Rs 
PRODUCTS... 
IJ : * > — 
5 2 5 . : 
2 Fa 8 5 a 13 | 5 
* „ 5 | 
+ 4 T ; 
L . 
| | RULE, 
Is F » 
: 


N 


n F 


— JO oe ante tin 


RULE. 


. To the roduct of the Ganfperte and abſeila, 
add 5 of the {rare of che abſeidis, and multiply the 
ſquare rot of 28 21. 


2. Add 4 times . of. 
roy to the laſt found product, | 


the e and ab 
and divide the ſum by 75. 

Divide 4 nes the produR of the conjugate 
* abſciſſa A the tranſverſe, and this laſt quotient 
hat ann by the —— mou * the 3 


 nearhy. 


. EXAMPLES, 


1. In the byperbola G A F, the tranſverſe twice | 


ACis 30, the conjugate ED is 18, and the abſciſſa 
fun en te the Hl , 


em 


has 1 


* Din, Let t tranſverſe iter” a = conjugats a= 


21 

| * © 4 x 

known. that * — — — | 
* 4.3.5 $57, 5-7-9 Kc. 

1 . 


eee axe, bye nature of the 
I= 
| hyperbola, Conſequently che expreſſion for the rule = 


21 — x3-+44V/ x — 41 * P 
4x wh x + 3.x n hd +4vV tx 


t 75 . VIE 
And this thrown into a ſeries will © y nearly agree with the 
former, which ſhews the rule to be an eee 

Q. E..L 
Rule 2. If 2 V, 2y = = baſes, V, and v their diſtances from the 


1 2 and the other letters as before, then wil VY —w— 


V +cV 


— x hyp. log. of = area of the fruſtum of the hy- 


I 

+4 
> 

5 4 
x A 
* "8 

< 2 

: * 

3 

s 5 5 

Pa : 8 2 

Y 

N ü 4 

0 * —— 
5 1 

os | er ; 4 8 

A 
i . 12 * 52 5 wh 
2 £ d ; m * 8 4 » £ F "4 ET 1 
- Few ER IO "5 WR PRE W 1 W 1 1 8 £m Fw 1 42 4 hae , CI es. 4 . —_ F - 4c 
2 K 2 9 2 a . 2 Oo EARLS: 70 ** eee R ob 5 as LAG 1 l 8 2 SOR IS FRO 2 
PCC A ORR Tf trons PIR Doe 18 0 — — — ——— — 5 — 229 5G — : 


E. 


. 


x 
+ 


* e nigedy . 


Jo5671 _ 


7 
% & $55 a7 


5 


2 


r 


8 


ut 


o 


n 


wo 


» 2 A ** 


n 
$ 


. 


eee ee eee eee eee 


B PPP 


we; 


90 be S® * 
2 FFF OS? SE 


© 


* az 8 * 

£8 
* 
* 
1 

1 * 
: O0 F ＋ 

4 bs < » * 

1 4 25 : Is * ; S 
32 E. a i 6 4 * * » 


8 
N 
N 


* 


2 N N 


7 
aus 
1 
N 
2 
2 


* 


© Bl . 
. 


5 4 5 : 
F be 7 . % 
: i N 
. <a © 32 26h oy 1, s E 3 ; ORE 79 
I 28 8s F 6-37 + r 8 "IP , , 
* . 


* 


15 1 8 ' i» x q 6 SW 3% 7 6-8 io 2 * * 4 3 4 1 4 5 . 
* * : W * 45 SN #2: 04 W * 5 3 >. Ne i IRE . 4 13 wy K. ft 329 * 


capacity or content of that body, when con- 

fidered under the triple dimenſions of length, breadth, 

. A cube whoſe fide is one inch, one foot, or one 
eee e it ya, and the con- 

tent or of any figure, is compu 

number of mae e in — 1 

A cube is a ſolid contained by fix equal ſquare 


| * 2 
* py $ * 2. 
* 
* 
a 1 
* . * * * 
3 4 * 


C2 2 


5s a folid contained by fix 


| 5 8. A ſphere is a ſolid deſcril d | 
of A ſemi-circle about its diameter, 


„ 
2 
— 
7 
- 
* 
= 


— oooonc2eccs * 
2 - © 


© foi Jolthibed by the revolution 
lelogram about one of its ſides 


* 


4 — hy 


* 


is a ſolid whoſe fides are all trian- 


tles meeting together in a point, and the baſe any 


= nos 4+ 


* hatever. 


* 
* i 4 : 
78 be — 
: 
4, by » > v4 
8 
* * 
— +3 
: = 
* 
I 
: * — 
= 8 1 % 
: & ” 85 
2 
* 
* 
. 
3 2 
. - bo : & 
* : ö * 
5 I 2 _ N > * 3 Sy 2 
Bay * — ney of « Sn, $9 $S F « : 
» FRA LEY 2 2 , 
2 * U 2 
5 - 

Bo 8 N * * oy FRA 8 8 7 * : 
* * 


- 2 x * 9 4 
? - L # a wy ' * - K 8 - 2 
9 £ T PSY 
: L 1 - 
* 5 4 1 ®. 3 
« 
* 
g 550 * N. 3 * 
* 8 . * x % F * * Q 
* % 
A * by £2,535 . £78 
* SLOW 
= 8 . 
* 
a 
15 4 
2 oy. 
2 A + . * — i# 
k a * * 7 
* 
. 1 
1 ; ; 7 * 
— 4 * * * « b 
= — wht Su 


| © The definition of & cone has been given already. - * 


ways by the com 


11. A circular ſpindle is a folid generated. 
R „ I WP about Us 


whach 2 e 


s L 5 
8 84 11 * 
#. <8 "9 8 
* 


12. 4 — a ſolid 


tion of a 1 | 


= {ag s 
that paſies throug [the center, and is minate 


both. 
the 


4 by the revolo- 


diameter, "and 2 
Shen cis ne abou the conjure Uamet 


13. 1 * and e PEO, are 


<= 


ry Parabolic and 


in the ſame manner as the circular ſpindle, 
deal rdnae ofthe Eien bring bras ack 


hyperbolic convids, are ſolids 


8 the revolution of a Emi arabola or hyper- 
d. as 


bola about its — axis, v 


EE The Zone 0 9 is that part which i is 18. 
Wo 2 r arallel planes; and when 
thoſe planes are equally t from the center, it is 


called the middle . WE 

- 18. The height of a ſolid is a perpendicular, drau n 
ſrom its vertex to che . e 18 
e to ſtanl. 


* R 0 > 2 L 4 Me I 
A 9 41. * e iT 62 et "s od 


% Makiply the fy of the "cue by ae and chat 
—.— * and it will e 


; * * 
FR 5 he 4 


ph Conceive the dads of the as to be divided LEM 
number of little ſquares, each-equa dard Juperficial meaſur- 
, inp unn. e 

hen van tho Kaan be che baſes of. a like number of 
mall cubes, which are each equal to the folid meaſuring unit. 

Zut the number of little ſquares contained in the baſe, of the 
eube, are equal to the ſquare of the fide of that N a. has 
been ſhewn already. CESAR 1 - 


: the whole figure, muſt be equal to the ſquare of the ſide of the 
| baſe multiplied by the height of that figure; or, which is, 
fame thing, the ſquare of the ſide of the baſe muriplicd by the 
baſe, is equal to the ſolidity. . D. 

8 ee equal to 6 tienes the dee | 


8 4 4 20 PREG ENA U 


Pty” £0 (= 40 


CO ITED 


— —— 


ue IR OP 


| 
| 


i 


—— ws 


7 
i 3 
Fr 8:58 an 


ket 
38 * 
x i 
8 
7 
9 


+ : I 
1 4 4 
oo * 


* + 
a 
* 


5 
— 
we 1 
*. 
” 
- 
8 
88 
3 
A . Is 
K 
oy # £ 6 * 
Og : 
8 LA 65 
1 2 5 & 
5 3 I 
; 1 


- 


13 
r 


7 


8 


© Mutdply the leng 


408 A 
| "the lidir 


by the 
quiet? . 


„ RU 


L R. % | 37 5 


by the breadth, and that p 
epth or altirade, and it will give 


* 


EXAMPLES. _ 
3 The fide / AB, or BC of the cube 


8 # fy 
” 
n * 5 
* e 


+ 
45 


6e 
* 


f 


F ; 
CO Or, 
© 
* 
« 
* 
. 
* I 
* 8 « 


4 
— * 
* 
4 
ws; 
7 


An 


te 


1 115 * 5 


is the volidity of a en fide is 


for the priſm 


Note. The ſurface of the parallelopip: 


| * 
l the areas of each of its ſides or ends, 88 


Wr © 


| * The reaſon'of this T5 well as of the 
and cylinder, is the ſame as 


that for. 


1 * N * 
1 2 
# : 5 15 3 g Nn 
* 2 ; e 


„ 74 Cult $0LIDs. E 1% 


e 
2 AS Wo > 1 
34 * * SE. 8 


ot vt” "EXAMPLES. 4 „„ 


1 marntad ts folidity of the paralle 
' ABCDF HG, whoſe length AB is 8 feet, its 
FD 4+ feet, and the | or akitade AD 6 feet? 
| any ns 1g: FD F WS. 2: 
8 = length AB 


£ 
#6; 
X . ; 
N n ==: ; r 1 
{| * . 
6%, 8 
* Fn 
0 ? ; 7 8 
21 5 1 * "AP 


243-000 fra "fact, the anfever. 3 : 
2. The length of a paralle nis.1 5 5 
each ſide of its {quare: baſe HOY Sr! is the 
wie — fare 
. What is ab ſolidity of a block of marble, w 5 
length is 10 feet, its breadth 5 feet, and the depth. 
1 - 8 Ne - 2 | 


8 9 — 


MW IS 3 8 
. oy * +a * 5 5 
„„ 
P R 0 B L. E 1 I. N 
; SS - x * Y 


| Tofu eas Xa ns „ 5 
= Sd * * : 


- * * 
i 2 ö k ta 4 3 
EF tk 5 hs * 2 1 F "Ie & N 
8 — . AY RI.» 
S 55 15 a 
* q 


— ly the area of the tak & into o the e 


JOS: 4 


= 


1 n 


1. What is the ſolidity of "7 FAC 5 gu lar 1 
ABCFED, whoſe length A; is 10 feet, and either f 
the equal ſides BC, CD, or DB, of one of its<quila- 
b ends BCD 41 e _ RE 


f 1 f 
- F 8 P oy 
2 WE Fe : i* * . 
4 * F 1 8 8 * 4 F 
i 2 
* — 


— 


MENSURATION 


4 


Ns St 0 . | 
. 125, 1.25 = three remainderse. 


* 


25; 157 2. 3=area®* o the baſe B 
7-32 5218750 7963 Sd 
ret, the an 


75: 
2360 


* Note, If the areas of each of the fides and ends be calculated 
| ſeparately, their ſum will be the furface of the 


* 2 a> 8 * - wed”? 7 : 8 | x 
45 * * Fa : k Sol By 2 i © 8 
2 : a . N 3 


rer 


ma + 


R in 0 ts = SON AAA» OTE NG i ers 1s rr 


hexagon, ſuppoſing each of the equal ſides to be 1 


meter of its baſe AB 2 feet: EET 


3 


foot SI Fen: ws. of priſm 15 feet. 
| n 7 25 282 2 275 


* K 0 L E M V. 
2 e. the convex furface * 4 eee. 
* ULE.® 


| the cylinder, : nn ee 


1 
08 5 1 f 


. 


1. What i is the convex ſurface of the right cinder 


ABCD, whoſe length B N 


 3:14159 | — '7 a . ; A ED 


Ps 18 Tad 48. 
"3%" WEE 


125 66360 neh. the ee. 


* Demon, | NG ER EG AT. + 
in a direction parallel to itſelf, it will generate the convex ſu- 
perficies of the cylinder; and-therefore the ſaid periphery being 


_ multiplied by the length of the cylinder, will be equal to that | 


SAIF 


. B. 


Note. If twice we wee a ur che end be aided: to tho 


c ſurface, it will give dhe whole ſurface of the cylinder. 
| „ Os 2. What 


of the 3 height of 


or Sorts. We” A 


8 . Wuat is the folidity of a are eee whoſe 
| length is 18 feet, and one fide of | 
14 feet An. 2. 

3. Required ai ſolidity of a priſm EE e i a2 


a right cylinder, 
egg 
* ; 
8 


inches, and its 
8385 bt: "2: AM 116.666 Dc. 


PROBLEM. v. 


. the nd 
d re nr height, and 


EX AN- 


res four following caſes contain all the rules for, ws: 
dee aperficies, and ſolidities of cylindric wngulas. - 5 
1 When the fate parallel the xt of the Onur. | 


2 


ee nee, 
the height of the cylinder, and the Will 
ace. 
L e de area. of the baſe by the height of the cylip- - 
der, and the produtt will be the ſo/idity. 
II. When e . through 855 oppoſite fdex.. 
of the cylinder 


* 


* X er nk die dA WE es 


- 


CIS 


„„ 


— x OD OI 


or. $QLIDS. | 


bE 5 
5 Wa es e 7 xxs LES. * TS) 


— Mc. « War th ll e ABCD 
: the nere baſe AB is 30 inchie: ; ug 65 
1 Height BC 5o inches een e 


, Rule, 1. Multiply the circumference of tho ef d - 5 
under by half the ſam of the greateſt and leaſt lengths of the 
ungula, and the product will be the carveſurface. 

2. Multiply the area of the baſe. of the cylinder by half the 
dum of the greateſt and leaſt lengths of the_ungyula, and the. 
product will be the ſalidicy. 


HI.. hen the Joon paſſe e . eee 


2 ö 43 33 $35 4151 - 

. * ; : * 2 

. eee e „„ 
te diameter of the cylinder, and from this produèt ſubtraQ the- 
product of the arc and coſine. 

2. Multiply the difference, tine found, by the quotient of 
OO eee , WG e will. be 
1. From of the cube of the- right fine of half the are of the 
baſe, fabtraR the produR of the area of the baſs and the coſine 

2. Multiply the difference, thus found, by the quotient arit- 
ing from the height divided by the yerſed- ane, ang the pro- 
duct will be the ſolidity.. 

3 N the * paſſes wang. ab both, on 2 
2 hepa 

5 
Rules 


uE oo | ppm g 


+ - 
F f : 
** 8 * — * 5 8 : 1 : 
es % 75 2 8 5 by e ; Þ 4 PS Ys; Ke 
- * 
2 8 Was ? 53 Wo * 1 1 ry . i F 3 x 1 : 
„ | r i N 1 3 The. FZZ . 
+ Pr. 2 A" 2 v: De. 4 N - ** 4 Ky N ä US EIS 4 7 2 2 9 FF W r "Is. 5 D 
mY - 4 0 8 7 . . 5 n * ' 5 
q 2 FR * & 
oe * at 


ene. . 


— (20.4533 


7H) 
> 


2 


8 
. 
F 


Anſ. 1 
3. Whats the ſolidity of a cylinder . 
is 20 feet, ä its baſe 20 feet 
7 1 . e "Ang 


* 
* 8 : 8 * FY 1 4 * ** 
1 


— LS + 


n nn. 8 


— Rae... . Conceive the ſoQtien to eee 
the ſide of the cylinder produced; then ſay, as the difference 
| of the verſed fines of half che ares of thy two.ends of the ungu- 
* la, is to the verſed fine of half the arc of the leſſer end, ſo is. 
the height of the cylinder to the part of the fide produced. 
2. Find the ſurface of each of the ungulas, thus formed, by. 
caſe 3d, and'their difference will be the ſurface required. 
3. . gr road Ap, cpa 
TW 


| Vac wha the any? © 2 EEE 1 

ek PROBLEM Mi 

4 T7 fad th laber of «right cn. 1 
. 


4 | : WP N 1 
1 | Matti ly the chrnafirence af the kaſd þ the flant- 
height, or the lege of the fide, and the pro- 
b 1 du wall be ths n e 


- % 
, & oa * . 3 % * 


ne E 4 bw 


2 


Ss 


| * The diameter of the baſe A B is 3 foet, mk the- 
Veet height AConBC ig feet: — 
ſurface ofbe cone AC B. 


* 


©" 
"94248 


— 


2 141. 25 


. 


hats ms — 


Denen, A = circumference 


x ** 


che circle ED, — 
1 | 


r ͤ nr ¶ ˙w nm . ]²— En C 
* * 82 51 * N * _ 8 4 25 7 Y 9 4 F / * a 2 + 
. ROS 8 3 * 
ES 
7 £ * 5 1 N 5 . 3 i L 5 - 
o 2 2 $ ; 1 
* 28 * 1 4 
a 7 
. A . 
2 * * ' 
3 = - ATI 
IDE: . 2 
7 4 — 
* « 9 
= 
* 6 Py * . 


8 The 3 8 4:5 feet, OE 
20 han eight 20 feet: required the convex ſurface. -- 


2 141.372 
es The circun of the baſe is 12 7 Het 


| the pe Oe 4 what is the convex ſurface? 
© 1 "ut 3275. 


'P 5 0 5 LEM VII. 
Te fad the convex orface of the frm vo "YI 


* F K 
* 8 
. 


| 
1 - RULE | e 
ty him of the ors of ie emo, 


82 ant height of the 8. and half the 
25 will be the ſurface requipad. = 


Fx A 1 
5 4 2 7 FC WI. + * MF x N [2 
© +; n f oy es * ; os 2 1 . 
7 N 1 
6 8 > bs * v. 


E e and ie deere, 
EO E 2 OS: | a 5 8 
face e e cove. Tx. n. W 
To We the 507 of a right pyramid,. 8 
Rule. ag th mar ofthe bly by Jeng of 
n W 
be the ſurface required. | 
; n dne e Ache ABZT, thato f 
ED =p, BD =5, and the reſt as in the 5 
Then P: : 5 (Bc): CD, and, by y diviſion, P—p 127 3 


— © D{(6) : cD =; map „een | 
convex fuſes of th whale cone, by te la and allo þ 
E= wee ſurface ofthe part ECD. See. 


. 
5 1 2 5 1 
* N By AR Ha ® $5 2 * 5 S — * —— T F 959 * a MY 
. z7 a OS BE ; DA. "Mp" NY 5 CEE * & 
4 * + — * { \ yo 
* 5 8 wy * Q 75 
* 


2 


bo 497-25 nnn | 


we Px 6.4 2 2 * x22, er AF 1 


or sorts 


* 


85 1 Ds : = ä ER A * y L E $: : > ; | 
Sh the fruſtum ABED; 8 | 


e AB and DE are 22.5 and 15.75 reſpec- 


tively, and the ſlant N BD is 26: . is the | 


_ convex 1 8 - 


is ets i ³² nog i * ; * 


38-25 as eds; erimeters. 7 


reg TY : BD 
2295 

ts 98 
9954 5 


1 What is the convex ſurface of the fruftum of « 
ht cone, the circumference of the end 


big 30 feet, that of the leſſer end 10 feet, and the 
length of the ſlant fide 20 feet? 4 400 fect. 


What is the convex ſurface of the fruſtum or a 
right cone, the diameters of the ends being 8 and 4. 


| ſets. * hs. 1 aig the Cant fide 20 feet? 


1 


N * 


— 376: 992 feee- : 


A YH 
"+ 4 


P 


bP+ bp =P+p px hb = twice the convex ſurface of the fruſ- 


tum ABDE, and th hl there DELL, he ce o the 


rule. Q. E. 5. 


To find the FEED FL frat of a . 3 3 | 


Rule. Multiply the ſum of the perimeters of the end by the 
1 W OO EnT 


e . 


* 


M * sun A Tro * 
PROBLEM. „„ 

1 1 the jelidity if « cone e. 5 
: RULE” - 


| Muttiply the area of the baſe by 4 of the height, | 
bart mga ane bog be the ſolidity. { 


4 | 


I. Required the eue of the cone ACB, "whoſ& 
I AB is 20, an 5 75 8 9 


* 
. * Y * n FT. 
4 * 
* . . hs 
— 1 i - a . 
8 - 4 E 
T + $44 » 2 pt 
— 5 8 1 


. Damon. Let CS =4 "I =, ee 
of the cone ACB. 
. Then 47 (CS) : * (e: AB =: ED®* (err ) 5 Ar 


42 
2 . 3 
p eee. 


4 . E. 5 „ 
In the pyramid CEDB will be @* {cs JT: 25 (029 :: 
<7 oe ED es (y nm. 209 :: A lxea of the baſe EB) 


— 27 (area of the polygon eb) becauſe all fimilar 9 are 
mf eras te. . 
Bur n + = tion of he pyramid Coo and its . 


xe fiuet=A x =the ame a3 in the cone; and. this rule is. 


| yrnrl lo ch ure of the Daſs bo what wil | -: 1 
l 


bh n 
_ 
i 2 
N 
f r 
1 _ 
ö N 
. 
1 
f 
1 4+ 
ö E 
* Ws 
5 * * 
" . 
& 
74 * - 
$ ; I 
C 4 
* 
7 
J 7 
& 
Q * 
5 
. 
* 
£ 
$ - 
1 3 
Is 
q 
* 4 
4 2 
f © 
f 
0 * 
F of 
: 
Fs 
= 
F * 
: 4 
: 33 
x , 
1 
[1 2 : 
2 
. 5 
14 
2 
- 
| 
© Iz We 
- x 
; 0 
4 % — 
; } 
- 
1 
+ B 
$ 
* 2 
ITY 
1 
1 | 4 
. "4 
- 
# 3 
2 +» Þ 
: ; 
2 
d £ th o 
© 2 
: a - 
* 
? . A 
: { 
3 _ 
N 
1 : , 
i 
© - == 
4 N 
? - B 
; 8 
: 4 
| TY 
: 
I 4 
4 of . F 
* : of 
1 4 
' 1 
14 *Y 
* * 
: a 
* ? 7 
11 3 
1 >» 
1 * JN 
4 i 
[1 3 * 
<< 
! . 
. ; 
5 - 
: 1 
{ 
' i A 
* 3 
ö 
N . 
& 
þ4 1 , 
1 1 * 
* e 
£ 
, * 
* 
' y 
x 
N ö . 
: 
: = 
* *43 
> 8 
* * 
4 
1 
F ! 
7 


1 . 


a 8 
* * 8 01 1 D 8. n 
„„ 1 4 * 
4 | 


1 16098 areas TOE 
314- 27 U 


251 13-2809 = lid required. 


- 2, Required the olidiry of the — — — 
ECBD, each of the equal ſides of its baſe ph 4 
and the perpendicular height CS 60. 3 

[tbe fideis 1. DEG -1 
ee = multiplier ubs ; 
2 1600 TEE CE 


eee 
rss 


Ti 156. gaztoo = nu. 


eien ue. 
. Req vired the b Gi g. 


baſe is 20; 2. 


. What i is the Glidity of a cone, 7 diameter of 
whoſe baſe is 18 inches, and its altitude 15 feet? 


An}. 8.83 der. 
6. If the. 1 of . a 5 8. 


ez andthe height 0 feet; what is the ſlit * 
N 1 Dees 


F 
fide of 
20. 


* 


W . — —— —— SE > es IIA 
— —— — 


—— — , , , 


* E N 8 U N AT I 0 * 

; 4 he lud of the) Fuftum of « a cone or pri. - 
. RULE” ES 
1. "Fer or the from of « cone. 


* = 


"ht 


: is x Fe 2 
— an. SID — 
4 


2 . Let D=diameter AB, d=ED, p=.7854,-: 
=$+ height ofthe rade of th ons ABVE, ſl th a 


). | 
Thea p: 4 ff : C -i: ee er: 
41 5 | . 


ff.. ĩͤ oo 
5 e een 4e. 


924 
* 4 + 4 822 


0145 3 
and 2 : that of the cone R OD. Therefore 


. — . by. 


* 
ae be "LY 
ſaldity of the fraftum ABDE. 
"Again, for the polygon, let $=E 
= oy proba 2 e 


$ : 
4 > 8 3, 2 
2 WW 7 * 1 * . i «* 
— 4 1 * "4 > 1 : & $ 3 * 1 1 2 Bs 75 » : 0 — 85 4 
is — # 


Int and are the areas fd Lak Aided wr6- 


23 
1 


-# 


dit) Ty js the 
1 f con 8 


bie 


or $ 0LIDS "is: 


Di — lethe Saris cubes of the diameters 
of the two ends, by he difference of the diameters, 
and this quotient being multiplied ne dae ; "ala and 
again by J of the height will give the 1 
2. For the frufum of a pyramid. - 


\\ Tg the GAFLE the tio engl of the Fraftum add 
the ſquare root of their product, and this ſum being 
- multiplied by 3 of the height will give the ſolidity. 


I. What is the ſolidity of the fruſtum of the cone 
-E ABD, the diameter of whoſe: g end AB is 


5 feet, that of the leſſer end EL 2 feet, and the 
e O90 Es 
5 | : 5 1 5 9 
CI r 
es. n 2 = difference 
> 2) 98 OE aa” — 
147 


Ta as 


| | '-- woof al 
3 


115.45 38 ae require. | 


2. What i 1s the ſolidity of the fruſtum EDB, 
of' an hexagonal pyramid, the fide ED of whoſe | 
greater end is 4 fort, that ed of the leſſer end TT 


| and the height 8 9 foes? 


3=} hight Se 54978 5 


2598076 - 


F * 
8 9 


MEN SUR 


ws 


n 


75 23.382664 = area of the polygon eb. 


— 


FTE EEE EET 


— 149 


* 


| | 1 15588456 - 


Bb . 41.869216 
23.382684 


166276864 

T9. gw 
28 249 590% 
383138432 
332582728 
12 
124707 

„ e .- 


oY r 


— W7— 


— 


 971-999841855744 


| 7 : 
1 
1 
"= 7 
11 
1 
1 : 
TH ; 
i 
| 
I; 
1 5 
i 
4 


2 969. * 


In 3 


6 3 
e ay and 


or. $0LI D Ko 2 


2 dauer gira: 7 5 
1 ny e, 


85. e 


- 374076 2883964332 fabdr 1 
— 
623529)5686585 i 4; 
. 6 


: 6 1)728 | 
ak wg —— 


235381 


nsr gert 


35382 


ws 423539 | 
2 What is the ſolidity of the fraftum of = cone, 


the diameter of the ter end being 4 feet, that of | 
the leſer end 3 fort, andthe altitude g fot? WOES, 


6. 

4. What is the folidity 4 
ter end bein 40, that | 
length or height po? 
An/. 3713-64. 
2. Wnt Jo the of he art of = qua 
18 in- 


| pyramid, ma e end 
that of the leſſer end x5 inches, and the 
deight 60 inches? | | Auſ. 16380 inches. 


V E bet. 


iN ys 1 
4 24) 07 
3 . 
2 


PROBLEM. x =. 
Te fu the Mill or tes. 


VF 
WMatiply the n of wie the length of the 


* 


| and; the length of che edge, by the product of che 


t of the wedge and the brech of the 2 


* . 
Bo. ES 


2 . F 


"EXAMPLES. 


5 1 


whoſe baſe is 5 feet 3 
broad, the length of the edge bein et inches 
and the perpendicular height > feet 4 inches? 


* — 


1 — - 


> Dares: Wed „% 
. o ; 


| ſame baſe und altitude. 1 

And according as the odgs is ſhorter or longer than the baſe, 
the wedge is grea ter or leſs than half a priſm, b Pokey gy etl 
the ſame height 83 breadth at the aſe with the wedge, and 
r 
of the edge and baſe of the wedge. 

Therefore, let the length of the baſe BC=Lz the length _ 
of the edge EF=/; the breadth of the baſe B A.; and the 
oy TE OT OT wg ee 


e Te SET — = 8 


. WT, * +43 * 12 £ Jan 


ET; 


— 


_ #7387 ee 


* 


"aw + 


1728 


1 
"22604 
2 
7% 
Py : 
* 
” 
* 


eee 
520 


. 


ec 360 


1728 


; 


8 
—_ 


8 


* 


* 


— 4 * 


5 inches: what is the bit, f. 8 
=; Or tre e. : per 


£ Gs e. 
LS PROBLEM: * 
e 


* 
S 70 xt - WB ” Bs 


275 te fant 8 four 
times the area of a ſection parallel to and e ually 
diſtant from both ends, and laſt ſum multiplied 
by z of the height will ive the ſolidit 7. 

Note. The 9 e middle rectangle is e ual 
to half the ſam of the lengths of the rectangles of the 
two ends, and its breadth equal to n ie ſum of 
"the breadrhs of thoſe rectangles. . 


EXAMPLES, - 


1. How . ſolid feet are there in a tree whoſe 
ends are ti the length and e of che 


* Demon. The retgogular vriſmoid is wi 3 a 
of two wedges, whoſe heights are equal to the height of the 
 priſmoid, and their baſes its two ends. Wherefore, by the 


laſt problem, its ſolidity will be = TI +LX6 x 
LTI - 
+, which, by putting M ==, = => becomes 


b 
TUT , which is the rule, 3s —_ to ws | 


ſhewn. ; 
The folidities of the two parts, commonly called the un- 


gulus, or hoofs, into which the fruſtum of a rectangular 
pyramid is divided, may be found by the two laſt rules, as 
they are only compoſed of wedges and priſmoids. | 
A very elegant demonſtration of this rule for the priſmoid 
may be ſeen in Simpſon' $ 1 8 page 179, 2d edit. 


one 


or 80 IDS. 
one being a4 and. 12 inches, and the corre] pending. 
ſides of the other 6 and 4 inches; the perpendicular 
length being 301 feet? 


168 = area of the baſe ABCD 
24 = area of the top EFGH „ 5 ; B 


2 5 32 3 BG 


10 0=lengthof the mid 7. IK | breadth 1 


*® « * 0222002 5% 
> 


A 


0 2 Fg 4 2 
80 VETS . 
- £ * , = £2. ; ; 
x" 5 * Y 
| * N 
* 


320 4 times the area of 1 the middle reQangle. 
168 | 

512 | 

61 =+$ of the length. 


— 
2 | . : 
4 - 
2 ; "So 3 
4 n een r 4 n . Fs I 
3972 5 1. <-< 45 5rd 
** 4 * 
4 : Ow SHE x 5 1 &% * . * 5 
; I 2 2 ” | | : 
= _ 
; N — „ 
3 3 N ” 4 I 4 . - . N. 45%; 
; 8 A b 3 * 1 
a 8 s © 'Þ * — 7 * 


png 


F 
q 5 W K 1 3 . 2 a * 5 N 
& : *. * 2 7 * oye bit ” r LGW bes TOY DEE Rt 'S + OS, . 1 q 
2 Ke * - x : 
S ! 4 ; 
i wh „ LT” | ES 
. . # : PTY 8 8 8 * , $i $4. * 
J 8” AY 5 : * * * 2 . 
— N. 5 : * 
bw * 3 4 : . : 
70 Aras - | 
PET * * * 
5 4 7 , 43 
848 12 x 
7 % ** 7 * * 


4 L IC} > .” = NY 2 Y OE 8 Re” „ 
I ul 5... oe . rodeo „ of. 40) 


2. What is the ſolid content of a » Whoſe 
= dgr meaſures 12 inches by 8, the leſſer end 
„inches by 6, and the n. or height, 60 
N YE OR 3 
rr of a coal waggon' whoſe 
'dimetifions are as follows: at the top, the 
WOT and breadth 55 inches; at the ttoin, 

and breadth 291 inches; and the 
th is 47% inches? Af. 126752. 
53 which is nearly equal to @ chal, 


a 
1 


* " 8 
3 * 


Dh, . To find | the convex furface Y « obere. 2 
115 „53 EO the on 1.255% EE „ 


, Soca 


% OS 9 R 0 B # 4 E M III. IK $05 A 
e x . * 32 


* 
2 — # 
1% 
2 2 R 3 N - 4 p 
8 1 3 des x 7 
nn * 
8 > +-*% 2 1 1 
% * > 2 


3 5 ; 9 $ 87% 3 ne : 
BG=6d, BA: Oz 
A'S 3 % 6. Pe” 5 


— 


— 


Multiply the diameter of the ſphere by its cir- 
cumference, and the progue will 1 convex ſu- 
perſicies required. 

Note. The curve ſurface of any zone or „ Grment: 
will alſo be found by multiplying its heighe” by the 
whole N o the 2 885 9 


Py 8 cd 1 * 


- 
_ — , _ g SF 


— 
> 206 — 
01 tr 


0 7 $OL 16. . , ; 


Then, © fince the ciangls AOC and CED sage, we 


hall have CA (9): CO(<): : CE(#):CD(s) = ZZ. "But 


42 i tho general expreion for the xi of ay ate, 
and therefore by ſubfiituring—— for its Equal E, the fluxion 


2y 
will become pdæ; and conſequently pdx r ſurfacs of any ſeg- 
ment of a ſphere whoſe 2. ptr and dd = that of the 
whole ſphere. Q. E. D. So 
Coroll, The furſace of the ſphere is equal to the curve uriacg 
of its circumſctibing cylinder. * 
| CCC 
E OW eee; Bee NPY A9L eat 


18 a 1 1750 5 
FF irface in 


middle, a the product will tho cpo fe ul. pgs 
Or, 


Az one right angle is to a great circle of the ſphere; 


. 


FC 12 2 


To the furface included by them ae 


| 2. To find the ares A 1 
. GE ihres Seat circles of the 


* Pw 
"i 


RULE... 
Fr | 
eee, eee 5 
Zo is the exceſs of the three above two. 
„ "A CLI 


21 | 


Fa , 
* 
* * 


ro. MENSURATION 


5 8 73 1 ee x 
1. - What is YE convex 02a of 'n a debe 
. macs eee 15 inches? 


1 55 = circumf. of the 
+ nee * ditto 


91951 = /quare inches,” ihe 8 


2. What is the conve 2 of a — 8 
e, is "IE feet, and 


7 e 22 2 fc 


Af. 198943750 * are 7 
The 3 of a f here 1s 21 rea what 


is 4 The dim ſuperficies'of that { of it whoſe 
N is 4+ inches? PS; 296.88 12 7nches. 

What is the convex ſurface of a ſpherical zone, 
wikis breadth 3 is 4 2 and cut from a ſphere of 
a5: * 27 W e 


K 


* 
"I." 


= Os 8 1 
5 ö Fy 4 105d. Sy TOS — ES 3 
wa 7 5 ö ; : 
* 9 


RIES "RULE. 


+ 


ab; LS th rat 4+. « 
ER ee 


—— — 
3 — 


30 SOLIDS, 


Dee 


1 . 5 
Multipl the cube of the eg by 5236, and 


„ ⁰o⅛¼]½nn 


. What is the Sidi of ha ſphere. AEBC 
whoſe diameter AB 1s 1 5 | - SY 
1 e 45 C | : 


* fa 
4 : 3 5 
— b j Sed 
I I : 5 ; . 
5 W 

Fr * 0 3 . 

9 a 4 2 1 7 . 
* * E PN 
1 * 


wy v (F of - 
5 * 7 
TD, 7 * 
I * 
5 2 1 - Xx 
8 7575 8 ma 3. 5 - 7 © 5 i 
Pg * : - < 2 > 
2 *% 
1 2 ; 1 
83 * 7 4 : * Ln | £4 I” F 9 5 . K ＋ j 
* 1 . . : a0 5 * * * 4 12 Kt" 4 z % » a2 * 2 4 * 
„ ; $ ; . . 6 6 5 1 ; 4 


of 
4 1 
1 8 
; * 38 
vi +» Go " $3, x : ; : £2 
F $43 1 . $4 T 
f * & 4 4 8 4 # 
2 5 6 * . 
+ © 5 s * 5 
WP 4 * E -4 SY 72 2 £ ** * * 
: * * = Fay * 
pl 
— 
* 
4 * 4 
b 
* 1 * 
4 
« * * 
Pr 


ff 1 g * 7 — 2 . 
. L £8 # * 1 
8 8 5, R ; - » <= „ 5 . 
” 
F 1 1 5 yy 
. * x . 14 
5 * g O + 
— 
7 1 ” 7 R * d * y * : 5 F * 
2 2 nt» 1 8 ; ; F 8 — : : 500 3 4 p 
- p<. of. | „„ c TY 3 
SN 4 5 : F 5 


ws. 2 Ark * x F & n 0 . £ 

* * 4 9-4, : - 85 : £ E g 7 

4 . 1 * "4 4 1 1 2 8 1 * ” 71 : Q : 5 M 12 4 
— „ —— —— * 4:4 22 r , = — W 1 pi F 
of — 2—— oat — _ — 6 : k. 


mY Put AD= x, CD=y, the dame Ab 
2 ty of the circle, 
en, property dx - & But 
the general expreſſion for the guxion of any ſolid . 
and therefore by writing dx —a* for its equal ya, we ſhall 


Fe * raed par —px3x; The fluent of which is 
Xx 
2 = content of the ſegment CAE, 


by g 
TIES f a | 


Lat Po 755 or: % e Rn . 
3 1 SA Bus e gie as es 5 8 F. 
| ibis! 30s W219 ze 5 


* oh % * 3 I i, 2 h 8 
227ͤĩöÄk d HIT IO 6 - 
1 x 8 3 2 * I 8 a - — 7 
£ 3 ee 6-2-6 ths 2 4 m1" $45 2 oy FF A * . 
= Wo. ; . " << 4 24 ths 5 * 8 5 
| nr SW 8 Germs 


 -PROBL * 1 xv. . 
'R U L k.. 


1 ef * ö Ar 0 £2 _— . — 1 wor * Mt 3 = ds IT 


And If d be ſobſticuted ar 51 will bens ROSES. > = 


{eos „ R W ow rs 6 8 WE 


MED NEDIES 


FFF 


W 


Cre, A globs lx oqualto 2 * wy, 


"8 Demon. Let += radius of el b= 
height of the logment,; and th weer 23. befere. 1 Ut 

Es 3 f 7 * 8 

8 t 264] 22 nnn n oy 0 ** 
„ * * | 6 154 : 
„ „„ ö 


> 


. FEA Tree] 0 e e 


1 aha . | 


C 2 deines the fquare' 77 bs 2 ar > 


An.. 2 + #4 * e . 


. — 3 
n * 


v 2 en nr. 


4 
- 
« - 2613 C [ ; - ; 8 g So 5 | 0 1 SY. * 
d. ; 1 ; 
7 5 5 * WE 4; = ge W it 22 led; 3 Sw * Ns 
8 4 
A FFC — 
; 5 5 2 3 * by 5 


. 5 . = EG Wy a. i 
rj:233t v9 b 7 buds 


: — . 1 * 2 22 6 ag 
ance — 8 | 


a 2 — 8 


6. 
See, which is the ume as the -.. 
3 | 2. What: 


* 


2 


; 2 | 8 e ihe 


£ 5 Wha „ 
R * . FE 
he Gamerer Fr e its bale bang: ITS 


A D = ” 5 
Fs ' TR * 
1 7 9% * 8 — 
3 
„ M E N 


| ee D R a xz aur 12 8 . 
185 1. What i Is EY: "lid content of the zone AB ep. 


Sako xn 


ys Satin ak - : ; — 


"= 


10 Aid its height 44 7 
4 . 


What is 0 3 e . 


* 5 # 


9 


#2 
21 
WAR 


5 JF z 8 - - 28 

; 1 8 W 3 f 2 ; . ; 
4 2 7 2 

. 7 * 2 


P ROBLEM "x01... ate 


DIR of «fun er of pr 


en 


| *. 8 ſquares of 22 rad of the x 
| onde ad + of the ſquare of their 

th of the zone, and this fum muldphed 
41 woe big and the p 
give che Fiche. „ 1 


l 3 1 I 3 8 5 
6 £42 . : " 


greater diameter AP is 20 inches, the leſſer 
© diameter CD 2 Gn VE nd the iſtance an of the 


. = 
ps 


* al The Ae beress tiwo When of 6 ſphere 
whoſe heights are H and 5, and the radii of whoſe baſes are 


Rand 7, will, vy the laſt problem Lox JETH HT TGT = 


= zone whoſe height 3 And therefore by 
putting à for the altitude of. the fruſtum, and 


DC OT. 5 — 


7 -6 
FF OT TE TIS H 


n . — 


nie we ſhall have Raprb += ＋ Tai which is 


22 


e e. 


- . 
„ 4 . Wh: . 4 
* — 1 2 8 wht, ar. Wo = Fry 1 OB 2 as * 5 
* 7 55 * E 1 8 > 8 2 I Te , 2 8 LY Es — |. $i. 4 4 
+ "aſp * PF * 2 5 3 N + . f 4 , 
” © 8 * B . Led . * 
© 
* 53 
. ) 


„ — 


aaamg ot” 1 


AF [4 4 78 SOREN "4 £ 


43 „ REIT 4 | ; . 5 
e be -] 
SW I 18 © pk 4 * 7 8 2 2 rs © "3 #6. 2 WS 
ES = A 5 4 i 3 .. ; N —— : : 
1 tb . 
bre > 1. 3 LEE, 
7 C 1 5 


* 4 2 0 
1 3 a * 4 
+ „„ 2 ow bs ; * 
8 7 8 8 1 * I 1 * FR 
a 2 | YL * 3 * £ 4 * # 4 * * ». 55 
y 4 : 
5 * * < 
* * 7 N 
" g * of * 8 
8 A * ; 
* *&- . 
Cy = 30” * 
* iS 
* 6 4 - f 5 5 
* 4 # & # EEE 2 $ 1 * 4 q 2 * 4 
K ey A . 
. IR P 
* No 2 WE - 5 5 cf , I S * 
„In 5 8 
a * 
4 + 
£7 3 F 9 : * 1 
. 1 1 4 7 5 D 


* 225 aka — oY q . * er 5 N FF 


Sid 


. end coalth; ot zone, whats 
greater diameter is 24. inches, the lefſer diameter 20 
inches, and the diſtance of the ends 4 inches? 

3 An. 156.6112 inches. 
2 1 wolidi ty of the Nantes WF 
ſphere, whoſe top 9 diameters are each 


of 


Sorento Find 8 
eee . 


* * * 1 5 ; 3 r ; iN 8 1 a 
nnn; nt r 


W 


4 oo 4 | * : 

: - 8 © 1 LI . . P R ( 5 B Ko E 1 X v 1. 5 : & 13 ö 5 x £5 
6: 8 45 8 : 8 8 

4 3 t 5 7 


* e bs 45 ene 2 Se YET; Lee 8 1 3 


| cadth, or mid, 


5 22 * 4 77 
* * PS; * 1 YE ; 2 ww 


* Is) * 


=y Demon. Pur re On, i. 2 
H 6 5 


1 
% 
a 
- 
7 


 MENSURATION 


4. To the ſquare of half the length af the indle, | 
or longeſt diameter, add the ſquare of half the middle 
diameter, and this ſum divided by the middle dia- 
meter will give the radius of the Fg Þ+ 10 
2. Take half the middle diameter from the radius 
of —— and it ef * the central diffance. _ 
3. Fin length. revolvin are 
blem the ioth. 1 n. 
4. From the produRt of the long diameter and. 
the radius of the revolving arc, ſubtraſt the product 
of the ſaid arc and the central diſtance, and this 
remainder multiplied by 6.2832 will give the ſurface: 


v. What 3 is 3 nnd the — 55 


dle ADBC, whoſe IT open 
——— 5 


I 
N 4 IT 2 7 N * : C 
4 3 * Ge 3% * 
xo 2 4 F Ye 5 5 1 F -% 
4 a a Os 2 2 WP 1 25 32 5 8 8 n 9 3 
„* 
* F * * 3 
= WR _— 


= 
3. 3 1 


Then e tn 214 1 ach * — 1 
by the property, of the circle, as is ſhewn in the di | 


to problem.13, Ds ODD * 

| = v/ 13 ac is the general expreſſion ſor the fluxion, and 

therefore 25 X 73——c&=fluxion of half the fruſtum CD, 

„e n kl 

pro * When erg al, the rule becomes-29 N 5 

. ſurface of half the ſpindle, and px 
7X AB — cX ACB for that of the whole ſpindle. 


Coroll.2. Iffrom. the ſurface of theſerai-ſpindle there be taken. = 


has of 4þe fruſtum, there. will romain-ap X Naa | 
S 


* * * 
* 
. *. 
= I ; * 
* 
. 


By 
* 
« 5; 
1 
* 
2 
* 


be 5 
, 
40 


1 Sg whe, <0 4 


” At 7 
* 3 7 54 "#7 
= / 4 wat * 4. * i 4 1 5 of * — 


o 


85 


2 42 
+ 4 1 4231 F4 


N 5 2 
L, "Wo ke i 2 $f 8 5 1 
7 i ES a KEE Ss Fer. a. ONS 2.x 


; 3 . ; 2 
* I a We * x N By 
bo Bet + * f . #3 IP * 
e - FFF * — 
A N He 1 
N 8 85 r 4 Þ 
4 „ — & oy 


. of 


ran ns 5 Kal, cls 


3 * * 

3% 
r 3 2 
, 3 


4 Wo ape. * 5 
6 * - « : __ 
E x £ > & - * 4 5 % 2 4 


* 
« * * : 
„ * 
8 * 
. ih 
* þ 
0 8 
N 
— 
9 
A 
a 
* 
* 
* * 
— 8 8 
i 
I 
0 
2 
" 


* 


* 


& 


* 


1 « 
* 


* 


4 


2. What is the ſu 
fpindle whoſe 


4 1 des 
- 59966k 


1 * 
e 


Fe 


* 


— 


vir >" ati 3 


meter 30? 


- 


* 


$5 
7. < 


* 


is > 


+ £ 
N. p 


z 


EM. * 2 1 


es 


is 48, 


4 


* 


3 


W 


PROBLEM XVIII. 


— 
* 


e 


"hy 


> 


Cd 


hos 1 


L ws ap 


* 


Net * 77 250 2 


E 2an+c 


S 


3335» 


its 


. 3270: 


- 


- 


* 


wilt remain p X AAN A- INKA == ax 


ment the 1 ch, andthe radius and central. 
N 
From I of the cube of e balf be h of the. 
| Hpindle ſubtraft the product of the central — 
and half the area of the 22 | 
3 . | 24. 
N 


„The longe diameter AB t a. circular 


36 —— „„ 


N 8 


2 2 9 N ee 7 3 . Ty *%y p 
3 % 28 , ; 
gn ee Þ 5 : MA : 
PI a ' 1 
4 * 


— 
m_ — —— — — 
* N 3 — 
1 n * A * 4 p £5 2 A * * * 7 
8 * 2 2 * Bo. 


SUB 1s a, 


. ** — — 
72 — Ser. A NK 
. 


&e of frufium; genored- by. Ce. And When „ = Ae, 
_ we have Ae & Ace X 2p tor the ber gde cb. 
. | X49 = whale ſpin ADBC. 


4 r b. 5. 
| Coroll, woke ations be ator from-the- half ff . At 


. for. the ſegment of the ſpindle 


£ 


b- i 
5 


r 


* 


: 
* 85 2h L 
, - ba 

43 

* 

- 

| :»Þ 
y — 3 

; I 
. 4 | 


20 3:22, 3. { 3 000 12 waa 3 net EA 


<td 
5 
* 


ri 22 


E '$ 3 X, f 8 = 2 * 
e N 


1 


* 
$ 


bs 1 
S 2 e eee 


its middle diameter 30: what is its folidity? - 
| | a 5 1 1 ä Pt: vs : mo i wn + A : * if 1731 2.858. | i | 


— 


VVT 
1 ; 7: Divide the ſquare of half the 
=. fruſtum by half the difference of the midd diameter, 
3 and that of either of the two ends, and half this. 
1 BM added to + of * ſaid 

- radius of the circle... © 
WM area, e in the laſt pr problem: 3 5 ID 3 F 


1 


N : 4 * Dr nt Wn B+ 


3 erdintear wane Ae EI 4 indepndant of 
hr bono a apc; The rule may be ſeen in 


8 1 8 1 % Ho l $ $55 
£4 % 2958 p + 1 8 We : * « F- 1 80 8 


4 Is 5 9 4 W Ly; 1 a 5 1. 2 3 * 5 P 


VVV 


> * 9 * 1 
1 1 1 
* 4 * 4 3 7 N 4 & * 7 
— bh j : 4 
— 
— *% 
G * 
| — 
N ky 
wy — 

| E ; 8 . 
3 2 
: : 
[ * 
| * 
[ 4 
* 


— 
bd 
- 
* 
” 
4 
« 
* 


_ . * . * 
. * Un n RE. Van as gt 8 . 


oy * 
. 2 UT Ti; Pore S522 3%. 


3 
and multiply 
14 
area an 
tiplied by 6. 2832 will 
fruſtum 6 


* 


* ö A * 


=p : 5 3 1 
FI. : 7 3 2 n 
„ . * * 
EXT AMP LES. 
1 7 — * > . . * 
* oF, $ 


arr. 


. What is ; the ſolidity 
cer wm iv 36, th 


{OR OY, 
— 


(SI 


%S pf FY 
* 5 


my 


* * Aas: 


* 
* * * 
* * — 
» 
8 
— £ 
2 * 
, _ 
7. 
, CY 
o * 5 
* 9 
% 


F 2 8 e $5 * 
4 25 4 G 8 p 


28 


n 


op 3 *: 2 aw. 8 N rr 


2 . 


A 


. | ; : 2 . 5 = > 
8. TIRE [ls Þ 4-546 28 fo IE 5 Vion, TY . ; $ 


& 
— f 
* 
= " 
* g 


age YA 


* 5 
fl . 94 
LIM 
8 * 
* 
* 
: f . 
» F 
4 * 
oh . "+ . 
** . : 
* 
» 7 
— 
* 
— 
n \ 
- » 
* Fs 
2 
' 
- 
a E 
* 


n 


4 
| 
f 
4 


* q J ö n 
5 24 7 : . 


3 


93138630 v6 -2Þ 


+ rp oy > 
Eo 7251 520 ; "3 ; \ 7 


93128630 5 5 
279385890 | 


„ The middle diameter of the 


ſpindle is 32, the diameter at the 
2 what is the ſolidity ? 
2 27266. 5 


* 
* 2 
— 
* 
2 7 . w Par b 
8 We N * * 
« 5 
* 
* 
2 * 
; 
5 
: 
. 
* 
5 = 
* 4 
- 
* * 
E 
0 4 


* 


revolving axe DB is 70: what is 


I F he : 2 * 
# : : * 


4 


Lo „„ e 
a N 6 * 1 I 
3 — 
5 | 230907 ooo : = felidity required, . 
82 + 
S $a, * 


£ 2 5 N 1 — . h F — 
4 W . © * N 8 | | 
7 1 : ks « * 5 ; 4 * : 5 8 Ho IF. "+ Ts . 3 8 
| , ; a ; 5 ROE, & 3 7 


4 Let Ac 8 DB = B, Ar 5 S5, and 
V 5 
3 — 1 f 

Then b, 8 AE 2 ) by the hh 


* 1 
1 8 
f 6 


1 8 8 AT > 
, E x pe ent TS 


x 42 3 e eee eee 


, net is dhe d. of a prolat he han, 3 
EY Wat is 1 4 of an 1 — 2 
| ENT AY dhe revolving axe 1007 — 

. Aal 314406. | 


5 


i _ 


£ * T8 5 15 by IA N - © . 8 A 


 .»PROBLEM XXL. 


£ 


2 
2 


uv; te 1 


Te fd the content ns. middle from ofa. 


CASE 1 


What the/ 6 | are circular, 2 re- 
. axis, A OY 2 
1255 * U L E. « 


: * 


ar > of 1 = „ 
this VE TT Ci nn — 
_— the produ again Io 401 will give the fo- 


af uare e 


8 Y * 


- * 1 . $7 2 „ ? 5 : 
, 2 — 


„A. Wich, when x=a, becomes == x a3 — 141 = bh 1 
E= = comtent et the whole ſphoroid. . * „ 


e 7 = revobing axe, Ef is þ 
gu TFH = faruce ofthe oblar 4 


i 3h = Gant tho probe ee 15 
" Demon. Let Ae a, Do=5, En=b, 10 c, woomay | 


* n * Wood MISS 2 ee re N gi 


- and p=3-14159 (CG. 5 M0 
32 5 1 1 | - 1, 
\ Then #: 1 K D = — =  Þ 


| by the property of te cura 7 "ys 


— 


i 


— ning WH IR 


EF or 


either of the ends 
2 inches: What is its 


»m 16 


* 


. 
by * 
* 
I * 
1 0 * 
> * 


r 


- 


* * 
* 


+ x aa alſo „ 1 et EE” * = b*, .or 5 


o 
" 
* 
. 
- — 
* 
1 
5 
„ © 
* * * 
* 
- 
7 
: 
7 A 2 
NS 2 > 5 ; 
2 8 e 8 ns 


— ESL 


| dity of the middle fruſtum of a 
"ads ſpheroid, the middle diameter being 00s. 
. 2 1 % 8 
— ends 907 8 OOg 040.224. 2 
3. What is the ſolidity of the Ns kan „„ 
an "oblate ſphersi@, the middle diameter being 100 
that of either of the ends 80, and the diſtance of the Wo 
Ds "uu Pay "ahi N — 


"74 1 „„ 4 * 


CASE. * 


28 
W J 
* Srelteiry 02 * Node, oe] 3 


bes the RP are ellgtical, or perendicer u. 
aulit axis. $6 | ob 


* : 4 x 
Y . 8 9 ” 74 * * 7 * 
8 8 Pu a # % , 4 4 : . D ; i, 
1 PE OS. — { . 4 - 47 1 5 I . & 48: I ©. * 4 
„ EW . 4 N . 8 = AF ; : 


8 * 


Now, by 3 this value of 4 in the former e- 
don, we mal have 55 = 63 — ES; 85 


| WY # 0 
1 # X 1 5 5 * TFT. 


Un” 72 3 = 3 
And conſequently the fluxion of the ſolid 0 5240 S * — 
wats theluentofwhich? = 2 D 


„ Fe its. IJ n 


* » Dimin, Pat 19=s 2. % ems, * „ 


r 


Z 


4 

* 

> 
— 
4 
* 
” 
% 


JV 


EIN 


' conjugate diameters of either of the ends, 
e the fam, Shasfoude by ihe diftance 
of the ends, Nan the ue again DY <2 225 t 
will give : the. ſo] 037% 19 TRE. 


9 = * * » 2 F 
x i © 46. 16 


+ 
. 


# 


+ Sx 


* 


* % 3 


I. In the middle fruſtum 'ABCD of an oblong or 

,Protate ſpheroid, the diameters of the middle ſeftion 
EF are % and 30; thoſe of the end AD 40 and 
243 and its ts height ue 18; what is the folidity ? 


a Fs f 


JF : 7 
Y- - + 5 
"8" 3 8 It g 


PT) r ee 
a Ada. 
28 


87 1 . 
FE. . 1 
33 LES + & 
— 3 


ww ñ̃ , 2 Ü¹Ü˙ w 


> 5 9 KL 4 2 > * * Y 
530 ES Ws 8 5s : ; 13 8 l 4 — 
ape c-, Become gt——S 
no $4 IM 4 a To : 1 = . = : > 
— * & at des > 2 * + 9+ © * 


100 = tavice 15 a. . i oy 1 Ee. 


— Sug atk 2 : I : . 2 = 1 
30 0 ug E a 2 3 * . Is 0 No ; * ie e e 9 


5 OY Fe af 


: 3 F 4 2 4 27 4 . ; 
» b E Nd £28 x h W.-* 3 p * x ; 
>. 3 "IF. S "IO RE * „ 4 . 8 F A E i £5 
80 2 I 8 I) 88 es, RNS, 1 25 W Ts 85 R n : 1 : 
912-458 — r N 8 A S oh . I W N A $944 
” P : 
A 1 * % * 2 * g £ *. . n 


4 


if 71825 Req 


AS; { 


2 - 
£ 
— 4 
p 4 * : 
Ts * F * 9 i 1 * 37 
8 - * £ \<3.S . ; 2% 2 Js 5 NJ e ol FL . Fe us 25 — 5 7 8 25 4", 
1 * 2 EG Fa 2 LENS <'N DIAS ON BL $ 
> : _ > 1 
8 * 7, s 12 Y 7 fl * #4 $5. * * 
A ie ue ©) OATS 8 . — 1 . 3 8 "7 
EIT IT oe 8 70 J Rs 100: EET 
: U OY 2 k 3 , > 
1 ö 4 : 5 3 : 7 09 1 N > far 4 8 3 
8 3 5 * ” ; 6 >. 8 13 8 * i gi i XY + Fs : eu. 2 # 7 


* 55 ay . 1 3 PX ; 4 $ <* 
427680 455 C4905 562 313703 $165 
* * 7 * 
n f a 4 8 
* 5 * 7 * I - * F K L 
Es * 2 y . £6 1 W Ye. 12 : * 
ä ee OA eee 
* ; * # * 4 * . « 
« 3 2 ® 8 | Sexe [a YI * * 5 ate * * # KP "4 E . 
3 : "4 ST 2% 4 _ ; 3 2 Te x {4 * * % 3 Ko E--S 85 £55 A 
. 8 „ ͤ R 
* F = I e ** 1 
> „ 


e the middle” r, of a prolate ſpheroid, - 
the diameters of. the middle 22 25 eos he 60 3 


thoſe of the end 2 and 8; aud the, len PG 
2 the ſolidity 5 | Ig we! . — 5 14 288 * 


5 3 N 2 —— 3 Fr 
75 2 fruſtum EFDA. or — X aEE a 
= ; . I 8 4 ad 2 : * F os $i 9 : 


os, . 


4 * a 
* 
— 
4 * 5 v5 
2 * 
1 
* 5 
t 
— 5 — 


* 


# — 
— 


„ MENSURATION 


In he middle fruſtum of an oblate ſpheroid, 


the diameters of the middle ſection are 100 and 60; 
tho of the end 60 ce and the length 80: 


* of the 
"a 296567.04- 
PROBLE M Xun. 
To find the ſelidity of che ee. fol 84 0 5 
3 CASE r. 
„ *Wiber ts baſe is circular, o parallel 9 * 


wolving axis, 


of - 


. 


"=, Divide the ſquare of the revolving axis 5 che 
ſquare of the fixed axe, and multiply the quotient 
- by the difference between three times the fixed axe 


aud twice the height of the ſegment. _ 
. 5 8 product, thus found, by the 


ſquare of the height of the ſegment, and this uct 
again by 5236, and it an the ſolidity re- 
_ quired. Ye 
. 
. In the prolate (| beroid DABC, the tnafeerſe 
-axis DB is 100, the conjugate AC 60, and. the 


height; Du * the fed DF 10: 3 what is the 
ſolidity? 


Sos 


% by * aa formed from the agen forth eren in 
the demonitration to 195 8 the a0th. 
Kt 2 8 | = ; EW 3 6 | 


0 27 $OLLDS. Y 5 


= 8 be * 
bn. e eee * 


* 


ES 
e. Sf DB= 10000) 3609 = pur ge 


— 50G EW 3 
2302. di 1 berveen 3DB and 
2880 5 ES. 

72 TW” 


* 


. 


un, 75 #5 : 100 


F ene | 


4 


ese: 25 
0 


29 269 „„„„ % „6 


* A 3 g 
oy : 3 A oo 
| 3 ö * : '# 
. 60480 : „„ 1 | # 
„ 1 este 3 „ 


pet 5277. 8880 folidity required. . 5 
2. The axis of a prolate | are go and 30: 
what is the ſolidity of that ent whoſe height is 
5, and 1 its baſe perpendicular to 88 fixed axe? 5 | 
Au. 659.736. 1 
- The diameters of an oblate ſpheroid are 100 = 
a 60; what is the ſolidity of that ſegment'whoſe f 
height i is 12, and 1 its baſe perpendicular to the con- 


: Jugate axe? is he es; . 64. 


8 es 2 8 8 E 5 -_ ; ; 5 : 1 f 
* 88 * | 
* L II. 


When the baſe is elliptical or r perpendicular te the, 
revolving axe. | 


80 


4 5 


MEXSONATION: . 


. abb. 1 oy 
Di "et the fixed axe by the revolving a axe; and. 
multiply the quotient by the difference between three 
times the revolying axe and twice the . of the 
2. Multiply the product, thus found, by the ſquare - 
of the height of the ſegment; and this product again 
* N it vil n * 1 required. 
. +. 4 
6 1 x AMPLE ly 


«x ? 
7 
. 


"nj Pn the FOR berdid EBF, Abe. tranſ. 
vale inn BE is , the conju 8 6 60; and 
the height a#, * the * 47 ns 12: what is | 
the ſolidity? 5 


5 x hy 5 I 4 
e . + > 1 2 . 3 : 8 
7 * * * * — W 35 Fey = + 4 Lo 3 4 
9 . . 4 8 


® e | Put a0=a, Ro=T. r, nx, Ar, 
a *. and. ene Ec. Then | will 4 1 54 1 , — 
r een. . . S the property of the | 


elipſe, 7 | * 5 1 
Aud, fines AD is an pts san e 2, te will 'be 


birt: 2 =. Td tb i 
But the fluxion or the foli «AD ebe, 
—— 


— i Aur. bs = 
* = 9 . ww 1 * 7 . 18 5 8 aac 
#b 


e which when x = = the height of the ka- 


— — — rb 
ment, becomes 357. — 75 xi, ; oe, fince 7 = a, we 


> bh 
a have 5 of the \fegrient.' | 


1 


0 

* 

! 

* 
f 

* 
hay * 
QA 


Sat "5 6 = - diff heats 0 . 8 Fo 
_14=BF, ar 100, d-vided by ab, or % „ 


a f = 
: 1 8 555 n 

; 1 oe. 4 ti: * B EH 4 n 

| 19603-5840 =/olidity We eee 

PROBLEM XXIII. 5 

7 0 fad the ſolidity of an elliptical Finale; FE OY 

xed axe, the middle diameter, and another parallel 

Lie, at 1 f the length of the Spindle, 1 given. 

wor em e, and era, = „ l f 

. 55 Thens : 


* © FN X * 
8 1 r Nr _—. 8 ke) AH . N 
y a ** ©" 5 * — 2 38 


1. 1 three t times 8 of the middle FR ; 
meter take 4 times the ſquare of the diameter be- 
teen the middle and the end; and from 4 times 
this laſt diameter take 3 times the ſaid middle dia- 
meter, and + of the quotient ariſing from dividing 
the former difference by the latter will give _ 
central diſtance. 

2. Find the axes of the ellipſis by problem 8 24. 
in conic ſections, and the area of t 


ment by problem che sth. 


. Divide 3 times the area; 8 found, eee 

; length. of the ſpindle, and from the quotient ſubtract 
the middle diameter; then multiply the remainder 
| by" * times the central diſtance, and ſubtract the 
| from the ſquare of: the middle diameter ; 
and this: difference multiplied by 4 of the length of ; 


the { indle, the A 1. will 
gi het 52 * 9 by $7979 


„„ Auers. 


1 Is 


- * 5 8 
* > : # * - 
8 . 8 IX 4 : - 4 2 x : 
r pa x — —— —_ — rn — 9 * 
A N : M 7 3 4 ; 3 * DE GS . 4 'S 1 : 4 
= 7 55 9 RL : 


Then, by th property of the lll, 241 2 . 


4 — | 4 2— eee, 
TD cri = mm; hence as r u = — — * 2 ag 


| 3 and the fluxion of how e 
—— 


"Dat 8 eg * 
== . e A2 ee AY and its 
mnt = pt x EDD. — * * area vanD = fruſtum 


Dr. And when x=a the above theorem will become 
. — aby x area FDv = DFP the half of the 
abe. And if from de femi-ſpindle thers b. dreh the 
uitu + there will remain Ne & B = - ph x area. 

F na 


RE 


— 


*% AUT 9 
=— 


i” $@L DMS ©: 


: Ae FER — TY Sg 5 1 
* 5 e n. dead „ 


BE + - 
„What is 
5 Day 24. 


* 


* 7 


N 35 4 | 25h No OR Z a | 
30 1 5 * 


3 TO} ye a +7 28 
1363 e 247 4] | 
54 1 12275 3 times the ſquare of Dar . 


445 ee e Eg hee ee 


To We — 7 WE EI "WE * _ 9 


· 


F i . by 7 6 1 et 
2 * * . 4 -% * F 3 3. 


* Fs 8 5 A ceo. * — . — 18 


* 3 , 5 mon troy ey 7, 1 
7 2 By x . 3 * 10 : p 4 
8 —— & 2 DL 
ö 5 oy g 
A _— . . * 
25 A e W 4 ras : „ * : D # _ 697 & 
A * * ” * 4 A 

5 1 * L a * ö * 8 

dll a yy 4 ; 2 b 8 pf . * 

R « a r * r 
N : 3 ; 2 L * e e. 8 * 

e 5 


— _ EC . | | T 
. 1 5 N N 8 8 N — 231 85 5 
: : | * 1 © I $ 


wer hg er 


* + : + * ; 1 en. FR i 
9 2 2 „ ES K — 7 
3 ; oy £709 Ag 2 4 * — Wann 7 8 * 
0 ; | „„ 5 a 


. 


8 — 4 > ay” 
85 2 — conn Pa * 
. 5 9 OR * "4 IF, * 
g 2 pt og * 5 
„* 5 8 7 


1 
A * 


. 

2 
1 

un 
AN 


3 SEL x 3 5 ay 
N 5 on As oe, ot hs ——_— : 
| — —Uä—üä—ñ— 883 4 ” 
* 4 8 wc by. 1 , * * * 
192671 „ | ot 
* e - 4 x 4 * 53 * £#-: #; E 
8 2 : 92 V 23 1 . Ki 
N Tina &L 1 Y = VVV N N N 
R 3 # k 7 < 4 lt % _ 
8 85 * 5 I * * 


: : # ' : 22 LY #& 6 I "© ; 2 vi . 2 . 4 F 


* 2 nth 
SES ; 6% 85 


Fe = ſegment aF x, A 
Dat to N 
5.8 and n = 7854. | 4 Td) Tt 


x 15. 1 3 ae 2 3 ® ts 2 42 ent "#7 


* N 


you h 8 *. 3 
: BY 5 _ " ; . 2 5 8 7 


3 

4 OY 
© 
* 


4 £ 
Ks Y 
* 
— 
7 
* 
- 
4 
> 
* 
* 
* 
— 
# 
* 
* 
whe 
o 
* 


+ 2 4 | & * FA 7115 425 hs Si 


* * ERAS SS 7 * 1 4 0 #- 
$ * 8 . * 2 8. 3 * 6 2 0 5 * 4 3 
5 A. x 


" 24)1200(F0=4t 

„ OS 
8 — «oh 1 att HE 
E 5 


* 


44. For the —_ | 


* 


od rw Een | 35 
„„ 2 = tabulat werſed fine. 
| * = circul 77 . 


en 1823007, 5 8 ö 
50 DE. n 


8 by the Property of the ellipk, TID * 
2 13 bene & C in 
L 3D2 +05 —4am2 ; 550 
G =* D c 
15 255 4.2 * 


— 3D-+4m E 
r 9 
- For 


at 
& : 
” 
2 * 
8 4 6 
* web - 
— o 
oy 
A 
* * 
* * 
« % ; 
$ * * A : 
i 1 ; 
1 * ' 
TON | 
? 1 
# k | 


1 
t 5 # * * 4 
7 — « 
* * 4 
m + 
# ** > 
- + 2 = © * A 2 
8 Foie ak 1 o + Y 1 1 I, 6 2 * 3 Ke 25 
4 Dy 2 - 


a 7 e * 


r „ 


2 * 1 
*% 5 75 + * 2 5 - * 6.4 * * * 
* 9＋ 1 4 , 
* * 9 
* + . Aus N 5 a > 
9 5 N 2 8 
„ ow” * -4 ; 
0 2 — 
. 
2 - 
Eo, . 2 | 
N p 4 af Wy I * - 4 
* — < w * 
7 SB. 8 7 4 5 * # * 5 
N * * 5 | * F I 7 E 2 5 7 4 4 7 = 
3 Q # F : c N N 7 n 8 Eons 83 : f 
WS pe» Swe. m— q rn. 5 
8 55 of * 4 5 
* © : 8 ? : Z 1 2 
. 1 ö 1 2 8 1 . 7 x 5 ö $ : 
5 X f 2 * » E You. „ * — * * * * 
R 4 8 5 ; 
— * F 7 4 
7 _ - 5 1 ; 2 
2 * * * 2 
3 D 2 A g 4 : =. 8 . bh a 7- 5 — * 
* EB J ? " N * + 7 2 ; * we. a * 
<p * 5 os S #E:-* = « 
45 *; — N 2 — as * , 
2 — * Ba W023 40% 
a 9 84 8 2 8 — ER 5 * 
- | — — ; l 


* — N 


JJ 


1 1 , 
7 * & 4 5 9 : * „ 4 
— 5 5 — > „ EEE 1 2 
* y » g — i * * 
ax Os. 8 2 3 8 8 
1 7 5 wy . 5 ” : 1 x 


5 8 T Mo 5 = * 271 s - 
% p 4 * =. N 3 3 "EE 8 - © 4 
3 . * 1 * x Wy 
* 1 ; p 2 f . 1 5 f 


1 F > N I > Fae * 8 
0 0 7 > 2 is : N 


+ 


2 ; i A 1 25 3 
2 J x * * SIT 4 e G's Vi N E 2 93 
3 F 


- : 4 WW. 4 2 J 7 . 4 70 N n 7 2 4 A 1 
4 * 3 : 2 £ E 4 8 2 ue" 7 £ 6 1 F Wh”? F * f ; 7 Bo ! 
% 1 a 6: — 3 39 397 39 4 . % 1 * : IF * "+. a; * — 8-4 Sy 


* © 


7 I > 
8 * or 


« 3 
2 1 * 8 * 
* * * 3 1 
. 2 : 
— 5 . 4 8 £7 . * » ; * * 
4 5 * 7 * % 
* 127 8 
* 4 45 * * > 
| 1 £ 
4 s = 2 I. * 
2 SY 8 1 
» 
FN * 1 1 
by . * 8 a 5 
1 * % # - % > - 
a =” N $" F206 y 
0-4 $ - : OPER © 
* * 15 
R 4 £ 
* 9 * 
L wad ak 
by + 
e & * * * 1 
w 9 = * i . # q 5 
8 * 
5 A 3 
6 662 20 * N — * 4 * | Tas dog? HOES 
LEY * N A 


"IE. * 
* *. \ oy 
—y—e— ; + © — 
I + 
8 : K >. I 
£54 s 5; - 4 O 8 * x . MT DI 
* , I; 
* : #- 54 , 
1 | . 1 1 6 ES T 2. 4 
1 & *% * 3 hs * * 18 * 
6 * 4 a ; ; 8 : 5 8 
e I RES oo WEE IF og 1 4 8 
> 
5 - * * - 
= 
* p * 8 
- >. 8 
- 
" by 
£ 5 
% 4 
— g 
. ; BY 
© : 4 
2 * 
* 5 2 
* 4 
$ ” 
4 
"I 
F — 
75 ns % * 
. + : 
7 8 
% - 8 * 
a” 1 
+ 
2 - = 8 8 8 4 18 1 a 4 


2 8 L 5 4 : 
7 2 X . 5 N I 2 7 4 he, 5 "I OS I 4 3 2 1 8 
| L 8 26 ET Ss * 7 
*. 3 8 3. 5 3 a o 7 ; 8 Y 2 x 
2 8 : 


360 MENSURATION. FRE 
D 3 the 


middle diameter 12, and the diameter at +4 of the 


length 9.495463, what is the olidiry? Anſ. 8 86. 


v R OBILE M xxv. 


75 o find the folidity of the middle * of an 
elliptic ſpindle; the wo the 3 of the 185 
and end, and another parallel thereto at CTY the length 


e Haun. being gin. 
N R UL E. 
5 * che ſum of Har the ſquare of the 


* 


- middle diameter and the ſquare of that of the end, 
take + times the ſquare; of the diameter between the 
middle and the end; and from 4 times this laſt dia- 
| meter take the ſum of the leaſt diameter and Fa times 
that of the middle, and 4 of the quotient 
from dividing the former difference by the latter l | 
” give the central diftance. 
2. Find the axes of the ellipſe by problem the 2d, 
and the area of the elliptical ſegment whoſe chord is 
the length of the fruſtum by problem the 5th. 
3. Divide.the area thus found by the length of the 

fruſtum, and from the quotient. ſubtract the di ce 


between the middle diameter and that of the end, 


and multiply the remainder by 8 times. the central 
diſtance; then from the 200 of the ſquare of the leaſt. 
diameter, and twice the {quare of that in the middle, 
take the product laſt found, and this difference mul- 
tiplied 1 8 the length, and the product again by 
. * will ou the Os ped. eo 
* 


" 8 FRO 0 "5 


* 


'* „l hs "a oft 


1 proves. 8 


The ſolidity 'of a ſegment of an elliptic ſpindle cannot be 
found Oo of — 164 of the ſpheroid. _ 


2 22 5 BXAMPLES. 


„ 
„ 


5 — en r . 5 ; bn 2 
1. What is the lidity of the fuſtom. AFD'G, 
whoſe length ae is 28, the middle diameter bc 24. 
the diameter AF of the end 21.6, _ that rs (ED ©} 


of the length 23. 90 9 00  __ —- 0 


S ly * 


1. For the central Hanes, * the axes. of the 
„ 2 =be Ps 4 times 1 We 
8 1 5 33.6 6 fume andy timerb 


: "4 - 5 0 * * 0 
7 — ö g —— $o5 500 mmenneecs LA 9 „„ . -L 


0 „„ _ 


. 


wy 
2 


0 4 F 6. 6 5 NE 7 Fa 
SS 27 N SN + 3 | 3 es * 


2191. 2419785124 g- feu. : 


4 
| ..05636)4:6180214876(73:00279 is 
— — 


5 1 18 00092 = 18 nearly — 
. 2 . 7282 8 "wee. aft. on. 


* 


7272 | % * b . 
; * . 


7 * % 
- — — — « & © £27 2 Ws NO no Py 


*; * : 
J ? % r 4 C5 . *: * Fo 
= | 7 „ 82 2 ö * : f 
* * : 2 * * 4 LINES . 4 2 9 . 
8 b 3 3 fy 2 3 ; : 7 * 
4 75 


a <0 — 5 « 4 . 
8 432 90 
N « 
f ; 
þ 


pn 
Y 


#5 


* 


1 4 Fr 
3 - ! * 
1 4 «a * 


323 FOE 
25 „„ . 
4 * 85 * * b- 
= 


ae 


— 


i een Ai 
n 


ö 


33 n 8 


-< 


Im _ i 43% WR . 


* * 22 * 2. N Fe wes. a > = 4 * #; = 4 * 1 W - 8 * 
e 1 * => ae „3 8 3 Ka + "AS 5 
. 1 3 


bc: x 3 1 
e WH N ac 


. 8 N 2 2 3 975 


"te 
* * 


. 5 
2 > : . 
J 21 81 © Up # Me 
+ VE 5 "Ts T7. £4 3 + I 


; - 2 > * 
* |, ——— —— . 28 24. CY 
4 6 OY N * N SME _ N A ; £ 5 0 4 
Beer e ETA DALE gp ; — „%% Rs. Ws a 1; Hom 5 3 
* 6b * * 7 N 


"Bp + - 
. \ 
* 1 ; : a 
OY ”_ 2 
. S 2 * * 
428 . y 
— N b 
Fs q 
: : 7 


452017792 


„„ M RN sn R A DI O 


2. Tn the-niddls Rule of an elliptie ſpindte” 
the middle diameter is 32, the diameter at the end 
2 and the diameter at ring . 30-15756, 
8 ; : "af. 27419-8219. 


— 


* 4 27 ee 


8 PoE MM 
Te fd the ian of @ parabolic ende. 
one. nn 


Multiply the jarex ofthe baſe by half the altitude, 
FP 


TE 
* 
> 
R 
2 
1 85 
rg 
: 


1. What is the ſolidity of the 
ere ye "ie es ameter B A. of its 
-» 8 Ler et Bu =5; b. . —— and q 
3 ; 1 | 4 
BBY Then fm rn Bot AI or 
1 mu — = 3. wherefore 2 = 1 = the fluxion 


a th tal, wn £2'2* = ts ny which,. when # be- 


comes = 4, is K pab* for the whote' folkd; or for any ſegment 
whoſe height is , and the radius of its baſe . Q. E. D. 
Coroll. r its umi 


Nere. . are, 
VTVFVVVTFTCV | inten 
Wan 


5 


. 4 « i} * 
* * * oY hy 
_ wy $ 2 
EE. . | 
* *. : * 
i; 1 
- 4 T 
Y 
1 2 ; 
* 


Sn 


F : 
"bg Me 
Wet 


1 : 


4 22 * „„ 


7 


1809. 3 8 baſs i rs 
1 F . > | 
— — . RE ; 3 a 3 
36198 4 | 4 8 * e ee OR 1 


# Wore „ oF " A £5 . ; 3 
4 


4. 5 . : 8 Bags”. * 
* 


0 required. JW 


| 2. What is the ſolidity of a paraboloid, whoſe a 
1 height is 60, and the diameter of its circular baſe " 
= 21007 JJ... Ä 
3. Required the ſolidity of a parabolic conoid, J 
whoſe height is 30, and the diameter of its 's * ” 

| | 18849. | 


PROF LEM. XNVENS.. > 


WO Fo fr the fobtiry of the /rojftum of « parbelotdh | 
” = ends are 3 An * Tac Vibe 1 
7 5 : „„ 


D 5 8 y R ; U 1 E. * ; * * k 1 2 
. 7 3 n bh . a . : 3 : 3 IA ; TS 3 jg : : 

9 1 1 a * * Le N : 3 ; FEY 4 

1 8 N . 9 n 2 8 1 5 8 oF £ u 


is = Demott The ſegment "whoſe baſe is s B, and altitude I 
- = =} AB; and tharwhol baſs x 5 and vie A fk „ 


* 5 / 8 wy „ © * : : 8 : * * 


3 I 


N 


2 
*. 


6 ME Ngo KATH I 


Multiplythe fo of the ſquares of ee 
of the two 2 by the height of on 9 and 


1 92758 


. 3 . 

8 the ſolidity of the parabolic fruſtum 
NBeg, diameter AB of the greater end being 
58, chat of the” ſeller Lg 49 * "ie! Ou 


a0 18 22, 
* AY 
. 


W 
* 


SY o 
* 2 a * 
93 
2 
- 
* 
— 
8 8 9 7 
5 5 
* 
{ * r 
* 9x 8 . * 
2 + he $, . * # 
* 5 n «en 4-4, 1 # Z 9 
6 ** 
N } if 
» 
x F $; fe 
{0 "2 38 9 
* 25 A — F 
X * * 
7 IS 72 5 2 of YH » 
* * . * 1 4 z” 
Fa 4 e 
- 
— 


_ 30140. $04 =/olidiy required, oh 4 

'F 27 laſt problem: wherefore the fruſtum, or the * 
the ſegments is AB -I. But B—6; A4 (4) 3 

8 2 dub eg by the nate. 

of the pataboloid; an cheſs eie of A and ene fab 


* tuted for them will make f AB—Fob = —=j4x 


B4+by which io the fame as the rue, Qs. 5 
| 0 ; 2, at 


. 


"= ts ths Glidiry of the Sue . ara þ 


bolic conoid, the diameter of ey ; wer end 


69, that ofthe Tſar .48; 
ends 187 . | 


PR O BLM N 


To 2 the as 522" b0 of a- Jarabilic FEY NN 


: By « 5 5 
8 


1 5 * , * 1 #4 N | 5 
; FE». 1 E ., - 2 TR. 5; 5 
: 8 - 2 1 
: 1 ; j 
* 7 


Muttiply the qu 1 the Mitklle — 
length c pindle; and the prod ir 
413879, and i it TO LU * . 


8 
| 3 wn SS 
FF 2708 We 4 : | n hs 7 
2 7 * 8 
- S * * 
4 * » « % 
a i” \E # 5 8 


2 


1. 1 of the- rs e Abb 
60, w_ the gle diameter ere en. 


* 


788 : — a 
N «AE. ON 1 1. 1 — ES 58 71 


2 
2 


ds 


ll Davies. Pic 5.84 A 22, i= 414% 40. 22 
nd m=p | 


Then 15 wil be, by the perty of the parabola, Big w 


ee G — — S , which, by 
52 
putting 7 = (S parameter of Da) become 


4 


* 
ER. 


7 wo 
the gucnt of which js cri N ad a oP = general N 


p* 
preſſion for the ſegment ras;, and therefore when x= b, we 
ſhall have e ſemi-ſpindle DAC, and a* bx 


W 
3 Me * g 


* 2 


eee ee of th ud gore, 


2 A pings ⏑‚ Fm A He. n * 


418879 = whole ee BAC. 1 1 5. S ee 


— 


— „ . 
28 ——5 


” ” — 7 " C * 3 
7 ; * 8 » * S 
'% . - if 0 
* 
- 2 4 x ; 


"136. 
102 
„„ by >: =: id FUL 


FO ST ep” 2 E wok. 3 5 E 8 : $ th "M0 


* 


— RACE IIS 


. 1 
\ BG — — . ph ; 
3 29053. %% 40 =/olidity 8 8 
| 2. Ide length of a parabolic ſpindle FP 
q mid t: what is the 


8 ; '* Demon, Let -an, and the other letters as in 


Then if from the value of the ſeri-ſpin | a 3 there, 7 be 


. n 
taken cxI * . 


5 ht 


< 
e 
% 8 * 
= I - * 
— — = 
** F = 
* = 
# £ vi 
- 
1 : 
> 5 
* * * 
* N 
* 
" 
* *% 
o 
* * 
7 
* 
* 
— 
* 
© 2 ” * 5 q ht 3 6 A 


e $0L1D* 


r 


_ Adds times the .d uare- of the hates) 
3 times the Tuars of ts leſs, 4 ta on the product 
of thoſe . _ way ade n 5 bog : 

* will you the ſolidity. fg ; 


BXAMPLE: 3 


25 In 1 middle fruſtum EF GH, of the para- 

bolic ſpindle ACBD, the middle diameter DC is 

6, the diameter of the end BF is 20, and the 
wg x 36: bat e 


"36 2 


o 


* : - 
* . 21 e HJ 
. y ry 
5 « 


ny 10365 . -8. times the 9k " D . 
1200 2 3 lines the ſquareof EF 
2880 = 75 *. ipe groguet if DC « FH 1 


q; 27 329% = whole rum. vx. p. | | 
| | 14448 


0 iir 


1 3 
5 * | 
FS 2Þ $4 
1 LS $4 $18 F EF? 
* * 5 . * 
* . 


0 . =/olidirg required. 8 0 


8 2. Required the Glidiry of the middle Slum of 
parabolic ſpindle, the middle diameter being 32, 
2 t the end 24, and the le | 


* 


e 
" GGG 


„ RE 


WY : = © 8 Wo 3 * "RF x Ss a e 8 2 . z 


2 oy © 3 . . 4 
— WY WO (4 N 5 — - f 4 8 


| — = trons and'e = conjugate-damdter 

5 generating hyperbola, p = 3.141 Y, the ordi- 
| Hates, or {emi-diameters of the ende 5 
_ hyperboloid, x its altitude, and A = diſtance of the leſs 

þ 1 from the vertex of the hole ſolid,” © my. 


1 Then dae V = = —— 
3 ' 4 * ns 
M4 A? + 245 + 


| Bet tn, Ws x 0 RICA AED 4 


. 5 Ce 5 Z 1 
: . * 


- = 4,660 e 158. ” 
e 5 

- ſquare of — ddle. dia, | 
- the vertex; and this fum multiplied by the altitude, 


_ and 12 9 * by 52 36 will giy e the Tony 


34 7 2 


EX 4 5 P1 L ES. TT 


1 10 e ACB; de aitude CD is. 


10, the radius. AD of the baſe 12; and the middle 


E am. nm. 15-8945: what 1 1s . 


| (alidity of the ſruſtum. Litton ah 7 6 


But to convert this erg be yrs 3,1 


D, , 4, be the greateſt, middle and leaſt diameters, x 


abſciſſa whoſe ordinate is J, and a = altitude. LION: we 
ſhall have thele three equation? 
1 ab „* T * * 
A 
| D = —_ L229 * t+x++3a X "ls N 8 
From the ſum ot the two latter of which ſubtract the double 
. of the former, and there will reſult * x Bi -=2N N = 
dg; 8 Pains. e Wich being ſub- 
| 2 2 
Abbe for lefathochecrem above wan N 75 +, 
4 


45 for che content of tho frutum hich u ths an i 
e bent e eee pI | 


| And if 4 the leaſt dende be ſuppoſed to become infinitely 
| Bree, gr nothing, the Cn OO * = 


* 


neter between the baſe and 


- 
* 


wo 


88 2 EY 8 . 
ee” * 9 = Ot 


HJ i "ut 
1 


3889. 
. a IE 4 1 2 Ya & 2 7. 
3 RY . 
CCC 23 * +$: 
FU UKEDS 0248 T1 025 a RS 13; 
” 1 1 * 2 * 


* 


en r IR OH 


5 78% 
5 1979999875. 


ol the baſe 52, and the middle diameter 684 what 
! IR Foo oe cn of 


— 5 
8 
IN 
* 
ty 


- 
I, SR. ' es 
* F Ina IU nh ER g N 
FP CE VE 
7 


9 the ane as et tor 


5 oF 


_ the elliptic ponies page 175- = $7 2 S * . A "84 * 7 8 5 
32 ring area of the z) peel 1 * e the 


| Hintle, and f . &e- 


| Then will TOR. len” 
1 4 —30 


2 * 8 nate of the whole diameter 


altitude, _— = 0235 9 
Oy 4 _— $2359 i giv: 


xa MPL 15, 5 


1; In he hyperbolic . 
rs 18 20, the SEES * 
nne 1 4. 


3. 


3 8 tl HAre 0 
. 144 = ſpur ts 36e 
733 5939 fen frm 


1198. 3939 | „ / 5s 
20 =length rs | „ 


5071. 


1 = N P 7 : 


wits ing And 10 tern pdt equi; 
5 

And, it 1= I an 
and_the other Jetters as before; then will D + 4+ 3X. _ 


2 4a _ 

| — ede. 

fruſtum of an iro 88 
, if the 


Fquares of the greatef and leaſt 


in the — hen this fant eſa LET by the ad 


. 


= > 


5 1 k. 8 
"By F N 8 74375 R 
11933899 


8 * 5 
* 


11 
was altitude 12.5 7 


© # 55 : FA 
+# „ 


als Ay i. ute ens, 2 eee Ar a er, ge agg oe BH ec... 
5 . 2 : : A 6 CY" 5 8 o 


: #* 1 pr 1 oF wh a, 
8 5 * 4 3 
Ef 5 2 * 3 2 j x Sy 2 
* * + 7580 by ; : * „ „ 
» 7 5 3 — 


$ * . # 3 | ; 4 
5 1 ſolid contained under 9 N 


„ Whole number of regular bodies . en 
- poſibl be formed 15 five. f * 
3 1. The Terraedron, or regu! 

J has four giangular face. 
2. The Hexaedron, or cube, which has ſix ſquare” | 
3. The OZqedron, which has: eight triangular | | 


4 


OY 


* * a 4 4 , 
ww ' OR 3 3 OY NE wee eee eee ES eee OS, W e re e „ 


If the ellen figures are made of nd . 
and "the lines Bo cur! alf through, {6 that the parts 

may *be turned up and glued. "gether, the 
at the five regular bodies here mentione 


. 
Fr 
* 
. . 2 * 5 
* * 8 * 
2 7 . "Bi * * 4 
5 * — * 
& — 
— 
. 
* 4 
5 4 
- 
7 
4 2 y 
* 
- - 7 
* * 
: * 
* - > 
- . 
* * 
— : 
+ 
5 * 
oy 1 5 
+ - 
* 
, * 
— 
* 0 « 4 0 * 
2 2 o A 
2 3 on * * Y * 2 
- r * * 2 b £ — 1 * 


BODIES. . 


8 bs 9 8 


11 81 n 
1 upp) 


* : 
# Ws 
8 
* 
FN 
A; 


SY 


= 
* * 
. tay . Ts 
: xa 3 
R 0 BL E N 1 — 
* 
> * 
„ 


— 


'* Demon. From one angle C of the te 
Cf, pon hy 
draw Ac. 


Then Nes war — 112 
: the. three angles. n — 

LAB) Ah as  hown i — ofthe rae 
page 53- Conſequently — 
WEED Ac /, Bur the area of the tri- 
re 43 7 =LAC>/33 and therefore 3 

© K Ac“ « 3 tan * 5 
SE D. 


1 8 If aeg e, 534 % 6 eas be wn: -.; Muluply 
5 | 5 Es +43 16ht[9h7 are oel: its} 


2 5 * W 
* 5 Fw 
ras i + A | 7 
4 * . * . : * i 
: . : 5 4 * - | 
* * 4 
* » 
* 
- 
— 
© : 
% 
- 
* 
5 S ; 
fr ” 2 2 7 & 8 TI = 1 


— —— 


c 


* 3 F Pb ; . 
; Z 22 5 2 


52 


* yr ORE : y 8 as 4 = 
£:% "21 2 „ 7, x ROS 
; 1 * 13 332 88 2 8 3 * 5 8 
, 5 . 15 8 2 


: 


> 


£ - nd 3 
F 0 3 3 "a . 6 . * 5 A * ” 5 EY Ow OE.” 
: 5 5 S, A 8 2 * ; . : 


7 
b! 
+ 
1 


Fe 


* Demon. From the angle D of the 
fall the oftacdron'DF G A let 


> Eh 
e 


198 REGOLAR BODIES. * 
4 r 838 f 
| "Multiply 1 of. the cube of the fibeas h the 3 
Ss”. 1 Foot of 2, and he product will be the fo- | 

„ TG ubnarnnecn 7 
1. What is the folidity of the © 
whoſe linear fide is 47 
2 1 5 . 7 g I ; 15 | 2 7 ; 1 


LR 


-» 


13)64=anbe of 


_—_—_ _  — KM 
- I N ry 


* 


: = ; 
* 8 wh sf 8 
« 7 = * * * 4 
—_— 7 N yy EVR * „ 7 * 
b « : ' 8 4 . 3 
| : 3 21.3 3 
3 2 . WC 2 = 43 


$4.4 71 


* * t * z 
BAS TIS RENTS 


= 
3 
8 


i 
2 
- 
* 


> . 2 2 N. * d ED. % 3 
I g A ; 


Then, fince the ſolid ie compoſed of two 
Pyramids, each of whoſe baſes —_—_ the 
_ of the linear fide AG or AD, we ſhall have 421 
Der Ani.x.2De g content of the ſolid. 2d 

But De tly biſects the diagonal n 


— ——— 


Fe, and therefore ee ee 
RA x Au? + Ae AA 51 Ant. 


4 

Y 

" 4 9 

oy K 

A 

A 

A 

& £ 
, a „ 

* 
x 
* 
" - 
- * 
* > a 
* 88 K 4 Fra 


Fan | 
Wn 244; ee 


F T 8 5 
12 Rs £5 
5 J F. 3 3 
* 1 £2 2: „ $ x E 5 
. * 2 # Z FS, 3 1 5 5 — #$ & * A 
% o bn * . 4 
* +4 „ * * i 6 : 


* 
> } 4 1 
4 ” n * 1 * SSH : 14 : 8 8 N 7 7 1 
Win” a £23. $ ; 
* * R U L E. 
8 R 
** 1 Lo 2 
1 — 2 2 * = "8 4 8 8 f 2 
© © Nr . * by > EP 
= 8 * 22 — x p 


„ e Let e be a ne angle 


| fine is} /ToF2v 325 

ie FD contains 36 W 
degrees, 88 1% the radius jo jo 
7 equal to x © 


. 
fo Tri | Fe ee, 
«ads DES SEL DE LT". 


5 v5 
Again, ſince © is the center of DBF, the angles DE 
cFD are each 309, and the angle DeF W x + the fine 
of 309 is i; JO_— Poker therk 


Der =o 


MS 


* 5 
* 
+ 


175 : hh 3 "7; | =AD 


* . 7 — 35 8 'F LE q 


Now a 3 NEEDS 3 BDF müßt 
pas -1 0 h the center of the circumſctibing FE 
will, e verſed ſine ne of N Fob? Re . W 12 D * 
1 | EE ABD 222? I + 


. $42.7; $4 E FR e. «a+ 
R ͤ . 15) 79, apo 


ä — ——L—y— _ - w 22 
* a 1 x 
LY 
\ 


— , — Vm 
* 4 F * Ye 
* 9 2 * WF. 3 


| — nd — 


D 


, LINE ar eg, and «D 


ad ; 
in dne . contains 540, whole ane is f 


15 . and the —_ ee oFn is 34% whoſe fine is 


_ 2 an 0 therefore 5 V N © 5k 11 Fo LP 


— 9 FE 
a 1 1 21 I 
* 42 «at £4 * 1 7 * 1 * * 
7. 2 8 1 0 
. * . 8 
= | ; 


hypothenuſe of a right angled triangle, — ſtars 6th 
and the radius of the inſcribed ſphere, we hall have 


VEE = 9 „ een 


4 


bo ak *. 


— — the inftd ſphere. 


. And becauſe the ſolid is compoſed of 12;equal 


pyramids, ee by prob the th, = 


So 


2 Srv; = 2 mY 7 
* a | 5 


DT = ander of the dodecacdron. QB. b. 22 


N * 


S; 


then will 151. * ö 


8 : 5 
inn hs ane : — 
N E x AM 
8 * ; : 
5 TS 7 L 


- 5 r oy a 
be 755 bbe + 10 i Gwe? Se mes: 
ds Wo 100T 5160p} enn non ©, 0, urt, 5647 
"li The linear fide! of the ddecnedton I B 
is CIs what id the . S752 FI, . 
— — — 5 , e — —ñ— R 
* 
s —_ e wa dp 
— aj ren 0 25 go. 5 F 2 = SEXY? oF s OP 
= © £ * 
: — BSE 
A. * es ; 
f ee Y 9 2 4 
420100 a 
- f 
84 {> 
* F : * 3 I 
G bog) Aon; ; 
443)1600 | 
— : 
—— : 4 8 * 
, « 4 << 
* 4 Tz 25 bo N "1 
527 100 a 
12 . 93 * 
1 e 5 ' 
* , 2 Shamir 27-6206, ow . 
„ — 4 . 
" 5 E ! 1 1 x. 
; 2 2 
4 20 es > 4.2366 „ rie „ 
5 8 4 a $2 —_ 1 „ eb + 4 
£44 3 3 . ; 3 2 n 24% ; * * he +4 EET Ii has, 15 4 
Ten e RES ꝛỹQĩAA TY 3 r 1 
: ' T FONT 23 B 5 481 3 1 
* 1 - 4 4 A . : \ 55 . þ I — $4 N 8 
Wan e. F PV dont: ATT: 3 
f . J as „ on 3 Dr ; F 9 9 : 
£ : 5 
8 „ 7% * 223306 5 Ys 22 * % Mt * PE 34S ö * 
8 4 S. I eee eee n . 
i 475 HS 00 $5. 30 16:2 6; bi 
3 Gs .* did ee. - Vo gene, 
; $* — IM <a * | EN 2 „ , 
ws 5 i Oy 2:7 9 + 9 £4 * = FF £5 * * a prion # : 
* 8 : bs x 8 2 
kae tier; e een "Row RR 
22 HF 12 ; Ne 1 
e eee 33 tg 
* 
* 


% 


bas 7 


A. As 25 D n . 
Wers it ” 7% f 


— b EC er o FR TY TI Sr 5 8 4 OY 5 
9 700 n 2 Subs: . 


eee ee 
1 3 7 , „oo 8 


"> PM 


14402 th. HOT CC 
See” 7 R @B L E M. Iv. =: 

8 7 8 i * a 

ge ETD the Sdidity of an i Jeon. > 


4 1 n 2 
. % ; 4 * - c 5 ö E: PE” Rs >» ; a; 
3 | r | 

8 N : Fe . 

I 


; 1 5 1 . ; 55 ö * 
5 : 3 ol * 
e : 4 2 
. rs By 3 on * 
* 22 * 4 — 
* 7 IE + 7 a 
* 25 7 . 1 2 Y 2 Y 5 5 33 = 4 * 
** 


** A 1 the peatigonal cd 
CDEm, it: will fall in the center n, 


laſt problem, vin. 5 TZ. 


and the radius of the circle creams ES i 

2 faces. ABC = . 3 - 

. . ive of the' circumſeriding ſphere is K = 

— ů 847 found 3s 

A — 14 
lem. 


* . 3 4 & 2 . 


* 


; And; Gives R is the h ws Acht e 
- one 'of whoſe legs is TAB a, the radius. oß the circle cir- 
the ne, a r,. the radius of the 


= fide 1 $ give: the ſolidity 


+ 


is 3: what is the lidaty? 3 e 


>. 
* 0 M 
$2 75 
5 
wy 
4 
1 * 
by - 
* - * 4 
* 
1 * 
P . 
* 2 5 
: * 
223 ͤ AC. 29 5 33 
4 S 72S 8 44-4 1 4308 
— —-½ * * * 


* 
* 
— 
$2 3 
X. 
* 1 3 Roa 
8 
* TI * * d N 
» * 
7 p 
Y . 
893 : 8 


| | But the folid is compoſed of 20 equal triang r pyramids, 
emma Is bh == v3 by problem. $3 ther. | 
fore —— emen = 2 
QB. 5. 
A par fox the tide fe, thn wil 5L* 3 = 
of the icoſacdron. 


; | i . 5 5 » 7 ** 4 
+ E 6 * 4 AS mm 
* 7 . 


* 


„ 
* 
N 3 


* #5 
: 7 Th 
77 


1 . 


: : 
_ N 
! I J 
E * 

} 5 * 
; 8 
g , 

1 . : : ' : g 
* a . * "E * 0 * * * 9 

E "Oe *% K 
” %.. 3p 4 N *. 5 L © 64% wa 
; ; „„ „. 
* ©: f * 8 * # . a 2 $4 

F > a * * _ * 

4 3 bh, E b NE 2 

4 teat Rn a we — 3 # + E * WE. 

; = * 

- 1 Ke "ES * a: 4 x 
. * * 8 * 4 #7 v --v & * * FIR. mY adit : 
* 4 : 
* 9 - * + * o 7 ” £ * 1 2 + 
; 3 « 7 # 4 
54 7 ey # * 4 2 y FE 95 * o « : o 2 "2 7 wp * 


; f > ; Y 2 os HEY 75S - " BE. 1 7 3 7 : So 
1 v. oe be; PR ng _ ME 7? A „ 
. 1 . 5 4 * ' IS of ST Po. o BET WL ER 3 

x #. * 11 22 Nr APES LINE 1 3 8 o / be res 2 T a 1 


f + 5 * 
* _ «% * 1 r 1 2 * * f 75 8 
++ 3 %%% 407 2 IT 5 Re SEAT ! 7's 


* 7 . 8 : 
N 5 "> + >: ae ” En $444 22 9 i Wt * v4 a 7. N 5 mw 
e eee £0 IF 
* 


* 


- 


5 6 — Rag y Fay * 2 5 — N * 
%%% 
* E 2 W 8 © off 5 2 4 ' . oy 7 5 W 15 ; + 1 - 3 
FP Tor OS, ke AF 7H KEI EE] R Ps + 833 

** * Ss 


P 


„ Pen 5 rh „) nt Ch = Þ ES 1 — * 

3%). r | 
k . $ 4} „ ac 2. T 2 Js 

Find ib + * „ Ag 7 * * 8 ** 8 8 : F 2 3 5 1 


5 


#2 


- 
* 
# 
: . ; 
2 
* 
T # * 
1 
” 
«9 
. * Y ; 
* 
5; 2 
* 
* 
. 
* 
== 
* * 
# 
3 
* 
* 
© * * 1 


2 * 5 8 
: 1 14 oft Its 553+ 
S pn 


EXAMPLE R 
1. The thiekneſs EL of a phie ring is 5 
inches, and the inner diameter c4 A * 


0 
Mt. 


2 


* ” 
4 = 
* l 3 
REFS 


nn * 
— 


— 


therefore the rules ſor lese its ſuperſicies, or ſolidity, are 


the ſame as thoſe already given. For let 07 be nay ew of - 
the ſolid perpendicular toits axis o, and then Ac & 3.141 59, 


| xc. = circumference of that ſection, and Ac c (on) & 
4.14159, K. = length of the axis . 1 
Wente Ac x 3-241599 S. * Aeked x 3-14159, Cc. = 


Ae Ted Ac 3.141 59, Kc. me” 2 = AcFed X * * 9.8696, 
. = ſuperficies required. 


* F 
* 


Ac Ted (en) X 3. 14759, 40. = = 


| 12=ed | + $I * 4 
volle 8: e 
ſoy es 


A 


is is 4 inches, 
and the inner diameter 18: what is the Confex ſu 
ficies 55 VV VoIOE mts Hy gr 


-P.ROBL-E M - A 


— 


72 ” X'S iS 
* 4 8 


7s fad the flidiy of « Sete t. 


| g 4 


* Tr a C92 al 


* 


i by 7 28 
"Se «> „ 8 : 
I N £ £ - . d 0 4 4 5 45 2 2 > 
& NI $7 8 2 #% > R 5 * 3 3 


2 0 Ty Wee , - N Th ES 


the thicknes-of the ring add 


„ 

4 
* 
05 


e e i 
meter, and this ſum being multiplied by the ſquare | 


of half the thickneſs, 26d 'che> dud 


— 3 ; 8 4 ; ; 
ng +: * N e 1 
. 5 8 "IRE 7 2 * 4 5 5 5 &. — "3 79 7 : 5 
% 1 8 3 . 


e miss ce At. . ae 


Bo 


©» s . 0 


i 4 
=I Ae“ „ 3.14159, = area of the ſection 5 


704757 * = oe . 


. I 
i "1 - - - 
* 
4 8 py 
2 * 
; 4 4 
7 WE. Se” 
2 
4 a 
7 — 
* 
— "_ 1 
- 
: 
1 4 
> 8 N wt 
* * 
- 
" z 
6 
= 6 
» - 1 
. 
x 
* * 
7 * 
I 
= + 
» A 
oy s — 
8 % , 5 
2 G 22 8 7 


* 


n 


er r 


244.27 26 folidity * ; 
a 2. The inner diameter of a cylindric 


22 


"Inches, and f its thickneſs 4 aro what is the ſo- 


41, 8685; 


. — 
4 5 1 * 5 ©» 2 
* „ $ 1 a 
* 2 £ he * 0 7 
> CE 158 533 — . 8 * 
. . . 
+ * 
3 2 


P N 
n e 


n 
3s 
„ 
* 
. 
5 
94 
* 
= 
** 
e 
N 
wy 
A 


8 * | „ 1 
a 7 * 5 


* 1 - "E. 

DV ae bc. 3 ah a k . . 3 8 : bo : 8 * 

* 7 * * Rex. nav ( HS » <a . : 8 # he 
5 , : — - x bad 


** 
3 4 3: BS 1 
1 rs 25. "© © = 3 


e e N 2 


; 25 1 ; P R o B L E M > N 5 N ö 
Having the diameter of an tron | 
ita weight. 


„ 


** 


.- 1 


4 


1 * r e 
een — — . 


_ 1 


e 70g 


* 1 2 * 6a 3 STAY hy 3 
> Þ 
yy < © 


„ 3EXAMPLE 


* 


wu © 4 5 1. . 


* 


— 


Take of the cube. of be 


ſubtradt 4 of this third, le nds ke 


"4 
5 
* 
* 
KS 
5 Ip; 
# 
** 
* 2 
4 
* 
. 
= 
4 
3 4 
* 
- 
* 
oy 


* 1 


he 4 


7e. 


at required xearly 


IG 
"a 
4 


N C 43 
Ax 
"9 — * 
: by 
* * * 
8 4 
1 - n * 
Wn je HEX: > > & =Y > 
1 1 "7 *» £ 8 N 
* 
"IX, 4 : 
15 , 4 £ 
15 % 
r 1 2 EY 5 
$ f we 9 7 
10.8 8 ; | 
4 
* £ 
5 9 : pp 1 2 x 
* N T7 2 * 
wy 3 
7 © 9 58 f x 
5 FF » 8 4 
——— # 
f ; $4 
. nt + | + bs. "Þ 5 
| 3 : : I : * 
"IX 25 8 Wee * 
— * 2 
. = 
d' ; a * 9 d 


* 
. 
W 


* £4 8 


therefore 4. I: . . 


e 


pounds, add hs, and 1 of ths | 


OY £ abies. Ss 


, 
* 
* 

* 


__ a oct e * 


22 Cl bs 
= 


* 


* 


i=. N 3 1 $2 ER Eo 0 * * 3 * Is, 


*. 2 & 


% = ＋ 


* 
* 
* F — 
8 
- 
5 
ow 
— » 
* — 4 
# 
* 
* 
j Fl 8 
: * 
1 * 
- * Re 
a ? > — * 
i 1 5 
9 1 


F 


3% 


_—z P. 
9 


IJ 4 Pe », 
rr 


8 


N 's „3 3 2 33 IF es SOT < , 8 . : | Þ 
4 * 2 . 3 $5 4 rc 4 . * 5 F ; e a 4/5 
1 * F ; 4 
5 " 3 


L . is ; 
; 8 y . 


* 3 
8 5 i ; : 1 2 5 WS 8 
. "Xi 2 By. 5 : 15 » * 5 f $ *- 4 
WW , 98 'S 1 "of Gs 
po * 5 * be 5 4 
A * = * 4 . a * * N * £ 
S 
CES 


| * 430:666)2331.666 $331.666(5:54 2h e rad of 
74 2 gs 6 e ee. 


$5 tp 3 4+ 


85 = 1736 
The weight of an iron ben i. 2e. what i the 
” de? 6 ; . 


. PROBLEM IV: 
L given to fad 


A 


+ The ral bore uſed for cee u. an n 


rind a root nearly equal to the true one by trial, and then 
ſay, as twice the cube of the ſuppoſed root added to the given 
number, js Mg ee hy number added to the. cube of 


ch ſuppoſed root, ſo is the ſuppoſed. root to the true root, 


7 method, together with its de- 
— ſee the Scholar's Guide to Ariete, Page 170. 


RULE. 


7 


. 


BAL] 


eh th alot warts 


= 926q 30%: 
15 * 


140 5 


* 


4 


| n . my 


* 


1 


Sew 


* vw 


* ; 


2 2 


a KAurI Es. 


of a leaden ball-is-81bs what is 


- 85 


— FRO” IE 


WET 19? „„ 


1 x 
> 8 : 
EA 


7 7 3 * 
0 Li . * * 1 8 N Y 
x * 0 
3 N oo * > p ; g 


= 
4 * 
* * . * 4 5 
* ” 1 L 1 
: 8 


„ Oe 
B 1 25 5 
* * - 


ww 


PT * 3 2 FBS; 5 1 g 
Ay Q INE 


230505 TOTAL 6 


:S 0337 BY ene 


s given, to find its TORT! py 


8 bs bs 88 ; 7 TP W ; 8 = D 3 


Will de 


ES & 


meters in inches, and i of that 2 2 ang their ſum 


* 
3 — 


e ea 2325 


22. 


206. 4 = weight required. 


„ * 
x 


"is che weight of a g i 


hays 


2 „ p 


8 83 * * a N . 3 


* 


* % $ : - > $5 & 


FF 3 a 7 


.32)729.00(12.28= 8 
$932 | 3 . 
| EO TW. I Sod won on Wi x 
Pas „TCC 
S 3 ; SEN * f 
| * 15 
n : Fae ; 


# 25 8 1 
* 4 * 
* 
= * 
- 
T3 - 
F 
* — 
—— 8 4; 
5 
+ 3 * 4 
# 
8 . B 5 


* *. S * is : > 
8 > ic * * 1 ger” 1 F g 
* * 
1 = 7 0 K * 
as A * "i 4 * Fl 8 * 1 3 1 5 6 2 f 
4 8 n I * 3 : 4 * 
8 * * N 8 * 2 2 : 4 1 
2 W FR * 1 n e 123 ak... 1 2 4 F ah 
_ o — — — Oe INI 
Fs © * * 
-< 
4 
fore .06 15. ulb, DIX. +5230, Dz3 = 
31. (in. is 13.) : 22 WY 625232 bo = 
> * O py * 2 1 4 oy # x .. * Is 7 t a 
Fa 8 5 8 3 : £ ö : 2 ic 4 5 ä Sg. 


oc ell OL OO 
OT es 
"lr the rate may b e Om the” 


4 No 


77 4 
— 


re 
= 


* 
1 
[1 - 
= 
8 CE 
14 — 


: 
4 
1 


D ee eee : ls. — + 4 __—__ 111 


N : * # A 4 4 . F hp 5 
8 5 as WWW 3 OPS R218 
. . n & 5 * — 8 


Multi ply 3 8 7 31.06, and the 
2 root of the e 7 ve the length of the 


: 4 a N OE * : : 50 


* 


1. What 0 be . of tha fdeofacubical 
box that i is to hold 096-98 powder? | 


# 0 5 bo 
2 1 * * * 
_- v . A * Iz. g F 2 
* — * . RRR 


* 
S, 
* 
» ; 
3 . 0 
7 1 * 5 — 
bu Nog $4 4 4 * 5 { 


frees the | fur 8 | theſe two quotients, 2 1 of a 
1 and the remainder is the anſwer, nearly. 
Rule by Logarithms. To 3 times the log. of the diameter in 


Inches, add . * the ſum js the logarithm of ths 

ꝙ6mꝓ?⅛? 88 

emen. As 31.6 iu inc lb. 5: . cube oſ e 
a (the weight); 8 „ A N. „ n A 
Rule by Logarithms, Jof the at 1 

pounds, 1 and the ſum ebe * 

* ide in is. 


& 
3 
1 
12 
2 
4 
Y 
Ai 


= * M 
2 : 
* — 
5 
. 


* 2 
4 
2 Av 
= 
E - 
a 
cr. 7 5 d 
— 
. de 
. 
FJ 
7 P 
bt 
— 


* bs 
© $5, Haas # 4 
Ä f 4 3 


* n 


2 13535 


£7 « I i 5 g 
* : a 


83 8 4 i MN. 4$4 
„ 9475725 3 3d 


Bur 1 


129% r 0499 


" : 5 4 J 5 * of 
„ 


1 309. cs 
S 


„ 1 


A ; s 7 
1 LS 


E 9 8752 


2 * 


8 25 


1 1 


8 752 


PRO] 


I 1 5 


dee ai 2h 


2 


PP) 2 


8 4 45 


an 
wins > r * > 
* . . 


8 
N 


5 0 


"oily Last 514 . 


SANTO, 


* 
7 * 
> 
” 
& 
n 


. 


; RULE. 


* 
4 
* 25 
* 
5 
*. 
0 
» 
* 


8 vit required. 


1 6 BE I 50126 L 


ST DI 


Fog Ka 1 &\ 8 


| 5 27 . Fe . wer 5 d we n 
85 0322 will give 3 in ns, 
Saut 5 rk exadtneſs be req | 


a 


vill te he 


IG I 7 8 


4 
* 
i 
1 
% 7 
3 4 
354 ? 3 
* 
* 4 
1 
at 
f 
1 * 
7 | 
| * 
; * bs. 
_ 
* 


* 
7 
r 


* — 


en S0-* 27: e 4 = : 


vred lo dl 


3 


BALLS(2 ma F HBLAS. 


Ph, | 3 "FR Qangulay box is 1 ON the 
© 9 . rim 


# # 
* 4 
* a 


Ss arit ad the logarithms of the len 

| with ” bus 2 A a. A hen 2 

= OO wels, and the Kann Will be ths the gw: of of 
gy Ant Wk =. = 9 KDL, a 

1 =ID SL. Lt 

$ i 5 22 Y 3% ee, . Fu Ps 


$4 . 4 


. 9 Jo M's 5 


4H = Da x Xi + MR * 1 Kb 
3 Hence + w 2 4 37 „ 


% 


* 
- 


e olefin metre ny rein 
Jun of the weight i m Fes, 9 1 $4 . 3 


- Hens EXAMPLES. 


* , 3 I 


* 


I 


1 


” 


Cate _ ' 


e 
Ly 


4 


25 ge viewwyu ys. by 115 


bet 8 dlameter of a rake cylinder i een I 
a its _ 10 inches: how — pounds WE: , 
5006 Ae + el 


. n et; 2 N M8 5 TY 


* 


; FR” A BOY 4 4 4 4 1 Z 
» ͤ 


3 
8 - 


wu : 


58 TAXED Lier 5 * neart Q. E. D. 


7 
. 
* 5 
by — 
* 
3 
855 2 : ; 
*% * p 7 
* ; 2 
* 4 1 ö 
1 * 3 | 4 * = 2 Ea 
A ah Fi % 8 COVEY” g 
* 


—— 


Pt 


_——  —— 
9 2 fo, 


„ 


1. Divide the bt i in ounds G 
the diameter in 1 2 3 by the quare of | 


- 2. Mukiply the quotient and. from, the 
product luberz 2 7 ofthe quo LEE x 

3. From the remainder take 4 of that third, and 
ee en IPnn] on _— 


1 e eee 4 4h 
what length of it will * filled 8 8 10 Reta gd 
Wee * | g * k — PLS ON Sg 


| "J's Mg” 2 
E 5 | 
2 <O231 721 LE * 8 


All 
83 


2. 7 545 168 15 PHYS 9 45 £43 g F js NT. 25 wg 15 } + | Rs 

"7 255 * einen. 

ese 434% ek. 
* 6 5 8 1. 25 x x 


e en 1 eight in inches 3 ; 
2. n Under is 6 inches: 
| be Alle by. A of 
Aaſ. 4.403 — 1 


- 


-%z. 3 7 
"I 4 
3 4 

* 


"0% 8 ieee e 


Po 


[4 wid 5 * 


2 Logdrithms. To PEE 3 logarithm 1.897118 
add the logarit 


hm of the given quantity of powder in pounds, 


and alſo the arithmetical complement of twice the logarithm 
of the diumeter cctervengd e ne 
of the length in „re Le 


Theſe rules, on'y 


5 p35 ve by 

1 „ - Lay m e 
4 . 4 x SS 4 5 0 e ; pit 0 * 
„ : : - 


- 
* 


. 


We 5 


F 1 2 N i . . : 6 5 % 
oh. 4 . 2 £ 25 2 2 
25 N , 8 $ * ® 
© es SF 2 * N 7 * 1 * 5 
” P 4A 5 7 1 1 * 1 ; 1 ” — 
1 1 4 A 2 p 4 * * 
* 2 * 2 ab. AY " * 8 1 8 + 
SY "I" ns . * Wl 9 N * * 2 „ * * * F i. . . 
3 F 8 FI 4 . * E N 4 
2 8 7 "47 & . 
—” . Ry * h Ee nt 
; : Z He pg > - a 


| 2 a#: 

. * £ 4 * 

* r [ 4 * — 5 1 1 a k Ry T5 Ky N * F 

K 8 7 3 Fl FRES 3 „ EA S . P ER — a ; 
* 2 : 
7 > % e 3 * E 
„ A HRS © (©) F 2 - 
* ; 6 » 
w- 
4 n 3% 0 ' SES Pa” : F 8 A 34 1 s a5 
® +6 5 FI 7 * 1 2 4 11 & . - : P | J f P A. 
£ * 


RON . 3 all. bs uſually "led, by nol 4 
pros zontal courſes, in a pyramidical form, the baſe _ 
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will finiſh in a ſingle ball; but in the le the 
finiſhing is a ſingle row of balls. 

In triangular and ſquare piles the namber of hori- 
zontal rows is always equal to the number of ſhot, 
counted on one fide, in the bottom row. But, in 
rectangular piles, the number of courſes. is equal to 

the number of thot in the breadth of the b ottom row; 

and the number in the top row, leſs one, is the 
difference damen the N 4 | breadth 
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O Maſonry belongs all ſorts of ſtone work, 
and the meaſure made uſe of is a foot, either 
ſuperficial or ſolid. | 
Walls, blocks of marble or fone, columns, Ke. 
are ure meaſured by the ſolid foot ; pavements, 
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Solid meaſure is principally uſed for materials, and: the” 
ſuperficial for workmanſhip.s--In the ſolid meaſure the true 
length, breadth and thickneſs, are taken, and multiplied con- 
tinually together. And in the ſuperſicial meaſure, the length 
and breadth of every part of the projection muſt be taken, 
which e without the general W of the building. 
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\ARPENTERS ohit 1 . is that of 
flooring, partitioning, roofing, &c. and is 
meaſured by the ſquare of 109.0; 2 
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„ Not” Large and plain l meaſured 1 


| the foot, or yard, &c. ſquare; but inriched noon gs 
ſome other articles, are often eſtimated 3 .or, 
meaſure, and ſoine things are rated by the 
In meaſuring of joiſts it is to be obſerved, 3 E 
their dimenſions is the ſame with that of the floor, and tue 
ill exceed the lepgth, of the room: by the thickneſs of. . 
RING Ns of the ſame, aan cache l imo . 


i „ made for hearths, on account of the l 
additional trouble and waſte of materials. x 
| Partitions are meaſured from wall to wall for one n 
and from floor to floor, 3 
e e Coor-Wrapecn SORE.CE "2 
trouble of framing them: 
In meaſuring of Joiners work, the ftring is made to. Hr 
cloſe to every part of the work over which it paſſes. | 
The meaſure of centering for cellars is found by 3 5 
ſtring paſs over the ſurface of the arch for the breadth, and 
taking the length of the cellar for the length; but in groin- 
centering, it is uſual to allow double menſurs; on account of 
their extraordinary trouble. Fi | 
In rofing, the length of the houſe in the inſide, together | N 
with 4 of the thickneſs of one gable, is to be conſidered as the "i 
length, and the breadth is equal to double the length of a ſtring 
which is ſtretched from the ridge down to the rafter, —— 8 
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make à line ply cloſe over them, from the top to the bottom, 
and multipiy tho length of this line by the length of a ſtep for 
the whole area. Dy the length of a ſtep is meant the length 
of the front and the returns at the two ends, and by the breadth 
ne be- eee eee e eee ee 
tread and riſer. 

For the baluftrade, take the. whiels lenge of the ee part 
_ of the hand-rail, and girt over its end till it meet the top of 
e upon tho landing, with the ge ofthe ad, for 

uſter u the with the girt of -rail, for 
— 2 
5 For wainſcotting, take the compaſs of che toom for the 

length; and the height from the floor to the cieling, 
tho ſtring ply cloſe into all the mouldings, for the breadth.--- 
Out of this muſt be made deductions for windows, ls, 
and chimneys, &c. but workmanſhip is counted for the 
whole, on account of the extraordinary trouble. 

Far doors, it is uſual to allow for their thickneſs, by adding 
it into both the dimenſions of length and breadth, and then 
multiplying them- together for the area.---If the door be pan- 
nelled on both fides, take double its meaſure for the work- 
manſhip; but if one fide only be pannelled, „ 
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Anſ. 16 ſquares, and 31 feet. 


2. A floor is 53 feet 6 inches long, and 47 feet 
5 broad: how many ſquares wi it contain ? 

| Aal. 25 ,. and 54 feet. 

« A pattition i is 91 feet 9 inches long, and I 

fake hs. Wat broad: Po- many ſquares will it 

e R An.. 10 757 and 2 feet. 

WE; x vaſe within the walls be 44 feet, inches 

long. tn d 18 feet 3 inches broad: how many ſquares 

roofing will cover it? _ -An/. 12 h. and 18 fret. 

WY Wa houſe meaſure within the walls 52 feet 8 
inches in length, and 3o feet 6 inches in breadth, 

and che roof be of a true pitch: what will it coſt 
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holes for chimney ſhafts and ſky-lights are generally 8 
But in meaſuring for work and materials, they commonly 
meaſure in all ſky-lights, luthern-lights,.and heles for the 
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PLASTERERS WORK, 
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LAST ERERS work is ef two kinds, viz. 
plaiſtering upon laths, called cieling ; and 

laſtering upon walls, called popdering 3 and theſe 
Lifforent kinds muſt be meaſured ſeparately, and 
their contents collected into one ſum. 

Note. Proper deductions muſt be made for doors, 
windows, cc. And in meaſuting between quarters, 
there is commonly + part of the hole area allowed; 
but when rendering between quarters is whitened or 
coloured, there is part to be added to che whole for 
the * of the quarters 3 2 . . 
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9 * x + 1 
* 
t : N F or. ee: A £ | 
' P 5 E 5 1 I E * . a»; \ - — 7 y wy 


2 

+ 

; 
5 
* 

5 

2 

2 
* 
P 


wh What is a the folid content 5 the raceity formed 
an ellipti in, one ſide of its — baſe 
being 20 feet, and the height 6 feet? E 2 2 6. 


P R 0 B LEM vII. 
"To ns the concave Juperſoces of « a Sarge. 


4 5 * Fe: 


3 * 8 SEE , 5 8 > x 72 F SOS 8 * 5 
R U L 3 
vr 9 * \ 


Multiply the area of the baſe dy 1. ADL and the 
. Will be the ie biel | 


COPS =! of s BXA1 M P 1. E 8. FFF Tut. 73.7 
4 „ 4 4 ha#. 
r 3 ſuperficies of a eireulgr 
22 one * of "Its ſquare baſe being is 
fe ad +» n 
„„ 3 net £813 # N 3 
6 4 : 2 pt 
REES ele * * 5 . . ERIE Aga 
_ TEES 1 e 1 : 9 PE” $4 


ae of the 1. * 
1.1416 rn. 


3 * 
8 1 T Fg 
: " . 2 1 5 3 8 A 
8 4 t os AS £ 1 * 1 0 — As # T * : 1 5 
45 664 4 irs as-go 
45 «» a SOR 44, Þ 
9 4 1 2 
* A by 4 . & 
4 — 7 — & F B * » * 4 * D 1 
"Bhs 0 . 


41064. 3904 = /uperficier required. 


22 —— —_—_—_— 


. Gt ers 
error being too ſmall to be regarded in practice. 

In meaſuring works where there are many groins in a range, - 
the cylindrical pieces berween: the groins, and on their fdes, 
EN RI RICA 
: And 


Gums — 


vauITED AND / ARCHED ROOFS. 05 . 


— ir — 


2. What is -the"s concave- ſuperfitits of a circular 
y_ arch, Marg wes mh being 9 feet? 


CY: =. TY "JO . Auf. 92.4696. 


— 3 


ied to find the folidity of the ben. or 8 which 
forms the groin arches, obſerve the following - - | 

Rule. Multiply the area of the baſe by the height, kackoging 
the work over the top of the groin, and this product leſſened 
by the ſolid content, found as before, will give the ſolidity 


required. 


. "The general rule for 3 «ll .arches-i is ehic £2 735 hap. 
From the content of the whole, conſidered as ſolid, from the 


ſpringing of the arch to the outſide of it, deduct the vacuity 


contained between the ſaid ſpringing and the under ſide of i it, 
and the remainder will be the content of the ſolid part. | | 
And becauſe the upper £des of all arches, whether vaults or 
groins,' are built up ſolid, above the haunces, to the ſame” 
height with the crown, it is evident that the area of the baſe: 
will be the whole content above-mentioned, taking for ita 
thickneſs the height from the ſpringing. to the top. And 


for the content of the vacuity to be deducted, take the area of 
its baſe, accounting its th ckneſs to be } of the greateſt inſide 
beight. Hut it may be noted that the area uſed in the vacuity,. 


is not exa ly the ſame with that uſed in the ſolid ; for the 


diameter of the former is twice the thickneſs of the arch tefs 


than that of the latter. a | 
And although'I have mentioned! ak of the vacuity. 


as common to both the vault and the groin, it is reaſonable to 


make it only in the former, on account of the waſte of mate - 2 | 


rials and trouble to the workman, in cutting and fitting then 


© for the angles and interſections. 


Whoever wiſhes to ſee this _ more fully handled, may : 
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1 5 by 


. . . ; . , RY 
— 5 me * * FR - n , * * „ * 
* * : : 7 
5 - 1 tp. - * 1 5 " 7 > * hr $4 > 
FS 3 ER 52 ? : ; . Ws 5 TS 0. % 8 
+ : £2 1 IR, s 35 2-4 +4 4% b 1 * 3 SH *. * py — 5 %. : 2 2 
„ * 
J . ; 5 ; 4 ; 131 e — 
” 


BS FTP off 
pe 

. 3 1 2 8 8 "= 1 , 

2 333 8 r * £1 va Wo Wo 5 

4 82 E 4 W5-. + bs ; os": 7 1 ON N 

* © {QF > 4 STS. 47 * 25 8 4 c 

3 8 by SECS © AO” 3 7X ; 3 x , joe 248 1 r 

© 
* 


| e „n 2251 ang 0 NE 264 iQ 
* 4981 ais . 42004344 bags; s yp uy W 


8 ens 
= 21 92 0 F 7 H * 3 of 8 3 2e 52 


e 111 

a 1 4 Py a+ AA DI ren f . TER * 1 5 * . N 1 A177 _— 55 A4 5 1 gs 7 5 
| JFCCCCCCCCCCCCCCC ESar :bncod'tolteolds.: 
CARPEWTERS ee, 

e 4 
A : is ; | 5 6 

4 „ 5 : „ . 2 
SY : $ 4 = n N 


. I $ 88 is commonly called | Cogeſball's 
Hiding rule. It conſiſts pl Þ mee ge of a 
Kor i in length” each, which are. conn ether 
8 means a folding 3 Joint. 


|-plader fone divided by diagonal ines 
— arts; which were deſigned for- Ae 
ſach dimenſions as are taken in feet and'i oo. 
gene pare af rhe other Face theve l der; and 
ay ark hag B, C, and D; the two middle 
ones B and C b the Hider. WB 
Three of theſe lines A, B, C, are double ones, 
becauſe they proceed from one to 10 twice over; and 
the fourth line D is à ſingle one, proceeding from 
4 to 40, and is ealled the gif rt 
. e- e . 1 14 
wor Is; portions, and fin e areas of plane 
7. — the uſe of the * line D, and the 

ler double line C, is for meaſuring ſolids. 2 
"When 1 at the beginning of any line is counted 1, 
then the 1 in the woile will be 10, and the 10 at 
the end 100. And when 1 at the beginning is. 
counted 10, then the 1 in the middle is 100, and 
the 10 at the end 1000, &c. and all the ſmall divi vi- 


Gong are altered in value * : : 
Upon 


2 

- % BY 
£6 
. 


CARPEN TBR'S RULE. 259 


"Upon the other part of this face there i is a table of 
the value of a load of timber, at all prices, from 62. 
to 25. a foot. 

Some rules have Hkewile 4 line of inches, or a 
foot divided decimally into 1oth. parts; as well as 
tables of board meaſure, timber meaſure, &c. but 
theſe will be beſt andarfiged- from ee 


. * Fa the . $LIDING. RULE. 
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= Jo, "PROBLEM I. F 
To fo the pode of ts members eee. 
* wa e * 9 L. R. 43x eta wr 7 1 io 
Set 1 upon A, bo obe of the numbers. (36) a 
B; then againſt the other number (7) on vill de 


found the product (182) upon B. 

_ Note; If the third 8 bud or 
the line, ſeek it on the other radins, Lanes ac 
line, and 72 85 W * ü Þ 226 


3 nd 
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Set the diviſor (12) on A, to1 . then againſt : 
ary aan (510) on A, is the quotient (424) 
on 


Note. If the dividend runs beyond, the end of the 
line, diminiſh it 10 or 100 times to make it, fal on 


* and INT. ty, as ION: . 4 18 0k | | 4 


PROBLEM III. 
To fear, any number, as 22. 


RULE.” 


Set. 1 upon D to 1 upon C; then in 
rey of (27) upon D, will be found the 3 729) 
upon 

If you would ſ uare 270, reckon the 1 on D to 
be 100; and then the I on © will be ooo, and the 


product 72900. 
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To extra2 the ſquare F Foot of any number, a 4268. 
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"RULE. ber ted 
Set 1 upon E: to 1 n D rig gn ts 
1 O, is 2 8.85 the root on D. 05 0 


To value this Ak ou mult ſuppoſe the the 1 on C 
' to be fome of theſe, ſquares 1, 100, 100004: 
Which is the neareſt to 5 given number, and chen : 
the root OT Ron wall be the value of che 1 


upon D. 


PROBLE! 1 v. ct 


* 's 3 a mean propertianal ber voten any 29) Be 
| bers, as os 450. * * 1 


=o e 


8 one of the numbers (27) on C, to the ſame on 
D; then againſt the . number (450) on C, will 
be the mean (112) on D. 
| Nete. If one of the numbers overuns the nas; wks f 
the 100th. part of it, and augment the anſwer 10 


times. 
15 PR O- 
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Three numbers being given to find a feurth propor- 
tional; ſuppoſe 12, 28 and 57. 


R UL E. 


Set the ficſt number (12) upon A, to the ſecond 
(28) upon B; then againſt the mird Bunber (57) 
on A, is the fourth (133) on B. | 

©: Move.” H dne of the Wadi nimbeeriruns off the 
line, take the 10th. part of it only, and augment 
the anſwer 10 times. 
I he finding a third ae eee e the 

Werra number ed twice RY = 
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"0 * ub of chi rule in board and timber meaſure wilt be 
ſhewn in 725 follows. —_ 10 1 
the th of a tha bee bow 26 
kngeb*wilt make a ſquare Foot. | at 
Rule. If the board be narrow, it will be Pond in 3 
of board meaſure on the rule; hut, if not, ſhut the rule, and 
belt the breadth in the line of board meaſure, running along 
the rule, fromm that table; then over ee it, on the 3 
ſide, is the length in inches required, | 
The fide of the ſquate of a piece of timber 7 A? given 3 to fird 
how much in length will make a foot ſolid. 
Rur x, If the timber be ſmall, it will be found in the table 


of timber meaſure on the rule; but, if not, look for the fide - 


of the ſquare, in the line of timber meaſure, running along 
the rule, from that table, Co a cu | 
CIT EEG: 
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| Note. W the board 


breadths of the two ends . 
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As 15 op + 72 81 r 105 e. 
5 Dan i by | SO SS ; | 
+; 4. wide; hee S ee IE beg. oh 
2. What is wi content of a head; whoſe Wan 
15 5 ; ker 7 eee and breadth 1 foot 10 inches? © 
1 1 . 4 1 2 feet. in. a 5 
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„ VT al 10 2 10 
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3. At 15 per 2 . Fl the value of a plank, 
| ength is 12 feet 6 in. hes, and breadth 11 
inches throughout ? . SES” on, 54. 
4. Find the value of 5 oaken planks at 39. | 
* foot, each being 1: 1 8 
breadths as follows: viz. two of 13+ inches in the 
middle, one of 1{* inches in the lade, and the 
two remaining ones, each 18 inches at the be 
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Multiply the mean breadth 8 8 a thickneſs, 
and this product again has a * it * 
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Aothe hagth in rk Oz 12 on D: : quarter 
. folidity on C. | 5 


> ne 1 
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pt 4 4 A 


| * Note 1. If the 5 6 
8 the breadth and thickneſs, any We takes, will be the — | 
breadth and thickneſs. 

2. If the tree tapers regularly den © doe oth, 
the breadth and thickneſs, taken in the middle, will be the 
mean breadth and thickneſs, Th” 
3. If the tick does not taper regularly, but is thicker i in 
ſome places than in others, let ſeveral different dimenſlons be 
taken, and their ſum divided by the number of them will 

the mean dimenſions. | | 

This method of finding the mean dimenſions i is moſtly uſed 
in practice, but, in many caſes, it is exceedingly errenecus. 

The quarter girt, likewiſe, which is mentioned in the pro- 
portion by the ſliding rule, is ſubject to error. It is not the 
fourth part of the circumference, but the ſquare root of the 
product ariſing from multiplying Bs; mean breadth. by, the: 
mean thickneſs. - ” 

«Io r to: chow the: fallacy of } of the girt for the | 
| fide of a mean ſquare, take the followin «Aa 3 i 

Suppoſe a piece of timber to be 24 feet long, and a 125 
ene and Jer It be an lane two equal parts 
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* 2 5 Wo ? * 58 5 £4 a = x 
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1. The length of a piece of timber 
the breadth at the greater d is 1 foot 9 inches, and 
the thickneſs 1 foot 3 inch&; and at the leſſer end 
the breadth is x foot 6 inches, and the thickneſs 
1 foot: what is the folidity? ?: 


is. 207 feet, 
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Le 1 upon B : 19155 upon A 1555 upon eB: 263 ** 
4 4, the mean ſquare. _ 
5 A. 16 e C= A n D :: 1.8 apex C: 16.2 apex | 
= Aue f A mean ſquare 
As 20} upon C: 12 b 16.2 29. 37s 
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78 fect, and the 
at the leflerend the breadth 
eſs 91 feet: what is the 
| | ', or 41/0077 -82 inches, 
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To fd the ili iron or 44 
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budget gde (or $ of he 
circumference) by the length, and nd . 
be the content, according to 2 common et 


. the eee. 


As the length u EP x82 | 
D : content upon ©. enk 
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. The mew a tree is 147 feet, and its girt 


in tht taiddle 5. 4 feet: 1 


— wo Ani. ny. 
e 0 2 tree Aifferens 
| 2 fe News of Fe 4 8 
ſecond 4 3 in 44 Hoot — 4 
and in the fo N and the agth of 
the whole fy — feet; what is the ſolidity 7 
Anſ. 20 feet. 5 inches. 


8. An oak tree is 45 feet 7 inches its 
Sa fer hrs ar the d con- 
1 e for the bark? | 
e HP . $15 fr, — 
* the Gquare Leite by twice the 
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e . . | . 3 * 
I ; 5 i 1 Y 7 'y 


98 and is therefore fanden, gear the truth for any 
practical purpoſe. „„ 

Thie pulse is foll as each in lee e U U bel and. 
_ therefore/ought to be generally uſed, fince the eaſe of the other 


- pur rome is the n | 
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this ſection, were taken from Dr. Huttor's Menfuration. 
They are given to ſhew the artifices that may be uſed in mea- 
furing timber according to the falſe. method N practiſed, 
av wary — aboli ben 5873 
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— ſeparately, all produce a greater ſo, idl + thay, that of 
2000 or a her 1006 Bayes = Wo : 
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22 Suppoſi a tree to girt 14 feet at the greater end, 
2 feet —— eee 


the . can be made to 
ateaſure by cutting it into two, part. 45 Ep 8 


13 „A051 r n. ide hal 
n Fri wn . 
e 
greater end may meaſure the moſt poſſib 
A.-. Cut it where the gie is { of the greateſt girt, and the 
Kenn hv mt wan we mir ey 
Demon. By uſing the ſame notation 3s in the ha problem, 
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ee = TE xs * ic, Gk. v. 

855 Nadal Taking here the faine example as- before, mo 
Eno nk 4,=length to be cur off, 243 = 


length of the remaining part, and 4} = girt at the ſe ion. 
3 But the content of che. whole tree is only 128 feet, und the 
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e If rhe” Presser A 
ee ene ol by e e EL 2 
the leaſt yirt is exactly equal to I of the greater, the tree 
already meaſures to the moſt poſſible, © i 
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To ext « tree o that the part next the greater end # meaſure 
wil te nc the wohole tree. 5 


Rule 1. Call the fur of the girts of the two ends 15 and their 
difference d. 

2. Multiply by the ſum of and ac; and from the ſquare 
wry product take the difference between d and 22. 

3. Then as 24 is to this remainder, ſo is the whols 
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2. If the length of a tree be feet, 3 the | 

3 8 ie: 3 is the —— ein a 
3 1 <t 123. fest, near 

N a tree girt 14 feet 5 he end; and 
at the ſm 3 required the ſolidity when 
the length is 24 feet? An/. 11% feet; nearly. 
_ 4 6.008 in * as follows: 
in the place 9.43 feet, in the ſecond 3. feet, 
in 5 4 24 = ” * — 4.74 — 
. 6 feet; an BF e length is 172 
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A rodfis 24 feet Cat 6 inches, 
eee with lead 25 a 
. to at 186 per ent? 2 E 1 
14 du ON compar wa ee Ti Muſc221. 4. 198: — ; 
whoſe area coft as much paving at 84. per foot, as 
>the the three ſides did at 2 guinea per 
vai A bes d ten n 14 aft: 9 
- 1556; [The two fidev-of an obtuſc-anglod triangle are 
% and 40 poles: what muſt the length of the third 
Kleben the triangle may contain 5 juſt an acre ? 
uur Fs innen A. 8.976, . 
| - 729. If two fides of a triangle, area'ls Js 
3 ehoriiy 20: what is the ſide? nf. 28. 
-X3 8 ares i Ap be eut — « triangle, 
„and 15, ＋ line pa- 
fide: what are che lengths of 
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whole n 50, Eg what is 
oc of the fps Deke Þy, their circum 
; e. "559-119: 
© 10. The area of an een Ken e whoſe 
baſe falls on the diameter, and its vertex in the 
middle of the arc of a ſemi- circle, is — to 100: 
_ what is che) diameter of e F Nr 
ray 2 eee 19 2 1 £5 1 
WN The four fdes of ard, yho! 
equal to each er, Are 2 » 7 1 25 Poles, 
»reſpeftively: what is the area 4 2 "9 Y 
Kae, woven] 38 poles. 


4 » 111 S 1 
Aga What is the length of a chord which. cuts off 
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HE n We Bike; us in his Peer chat 
1 we are not to look upon this as à complete 
Treatiſe of Arithmetic; 3 but only as a ſhort metho- 
dical Tract, drawn up for the purpoſe of teaching. 
We aſſure our readers, that this is a modeſt account, 
and that many Mafters may proſit by what” is here 


CE ON eee olars. * 


urſuance of this Plan, of writing a book for the 


os 2 Schools, he has been very careful to make all 


his definitions and rules as conciſe as poſſible, con- 
ſiſtent with that ſimplicity and clearneſs which is 
abſolutely neceſſary in things of this nature; and 
afterwards to exemplify thoſe rules with a ſufficient 
number of examples; in ſelecting of which, he has 
made choice of ſuch as are moſt likely to occur in 
buſineſs; and has alſo. ſhewn, with great clearneſs 
and perſpicuity, the reaſon of each rule in notes; 
and, in ſome inſtances, has illuſtrated and explained 


the examples, when he had reaſon to apprehend any 


difficulties would be found; or where any diſputes 
have ariſen between former authors; and, in this 
part of his work, Mr. Bonnycaſtle has ſhewn great 
Ae and judgment. 
9 fining thing of this nature to the notes, 
Mr. B. has 8 keep his text free from 
long explanations, ſo that nothing is to be found 
there, but what the Learner ought to tranſcribe, and 
fix in his memory; a matter which ſeems to hens. 
been too much neglected, by moſt of thoſe authors 
who have undertaken to write on the ſubject of 
' Arithmetic, for the uſe of Schools. 
'On the whole, we ſhall not heſitate to declare 
that we think this little book will be found very uſe- 
ful both to the Teacher and Learner. 
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